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FUNGI— THEIR  NATURE  AND  HABITS. 
REV.   t.  J.  TIMPLIN. 

The  most  ciuiuil  obserratioa  of  the  objects  that  suTiound  us  reveab  the 
fact  that  thc^  consist  of  innumerable  and  gieatly  varied  forms  of  organic  beings. 
A  Utile  Bciutiny  shows  that  these  all  belong  10  one  or  the  other  of  two  great  king- 
doms— tlie  Animat  and  tlie  Vegetable.  These,  in  their  higher  forms,  are  dis- 
tinguished by  such  inatlLed  characteristics  that  they  cannot  be  mistaken;  but  io 
their  lower  forms  they  approach  each  other  so  closely  that  the  unprofessional  ob- 
server is  often  at  fault,  and  even  scientists  and  specialists  sometimes  engage  io 
gnrt  controversies  as  to  which  kingdom  an  individual,  or  species,  should  be 
asiigned.  But  careful  and  persistent  investigation  always  succeeds  in  clearing 
up  all  mysteries  and  removing  all  doubts  as  to  the  place  any  organic  being  should 
occupy  in  the  established  system  of  classification.  Confining  our  attention  to 
variable  organisms  ne  find  two  grand  series,  distinguished,  especially,  by  dtfTer- 
eoi  model  of  fructificaiion  and  reproduction.  These  series  are  the  phanerogam- 
oat,  or  Aovrering  plants,  and  the  cryptogamous — Aowerlcss,  or  spore-bearing 
pUnts. 

As  between  the  animal  and  v^etable  kingdoios  we  find  the  line  of  demark- 
uioa  but  dimly  drawn,  so  we  find  these  two  series  of  plants  so  nearly  approach- 
ing in  some  of  their  forms  that  a  knowledge  of  their  natural  history  is  esBcntial 

Io  enable  one  to  readily  assign  them  to  the  scries  to  which  they  belong.     Some 
vm-j 
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fenis  and  equisetic  are  readily  tnistaken  for  flowering  plants,  while,  on  the  other 
hand,  some  Belanophoria  closely  siniiilaie  some  of  the  fungi.     Bui  even  a  limited 
knowledge  of  botany  will  enable  the  student  to  avoid  such  mistakes.     Crypto- 
gams are  arranged  in  a  number  of  dilTeieot  groups,  of  only  one  of  which — fungi 
— wc  wish  to  take  notice  in  this  paper.    This  group.  Cryptogams,  are  csstntially 
different  from  phanerogams,  or  flowering  plants,  not  only  In  their  diffirrcnt  modes 
of  fructification,  but  also  in  the  very  principles  of  their  organic  life.     Phanero*  ■ 
gams  grow  by  the  building  up  of  their  organic  structure  directly  from  the  inor- 
ganic elements  under  tlie  action  of  the  life  principle,  which  here  operates  as  a 
constructive  force.     But  fungi  grow  by  the  appropriation  and  assimilatton  of  mat-  ■ 
ter  that  has  previously  been  organized  by  some  of  the  higher  organic  forms.  ^ 
cKcept,  perhaps,  in  a  few  isolated  cases  of  meteoric  fungi,  that  derive  all  their 
nutriment  from  the  atmosphere.     Common  flowering  plants  absorb  carbonic  acid 
from  the  air  by  their  leaves  and  green  twigs,  and  by  some  vegetable  chemistry 
the  constituents  of  this  gas  are  separated  and  the  cirbon  is  appropriated  to  buitd--| 
ing  up  the  organic  structure  of  the  plant,  while  the  oxygen  is  exhaled  again  to 
the  atmosphere. 

This  process  ukcs  place  only  under  the  influence  of  sunlight,  and  by  this 
means  chlorophyl — leaf  green — which  is  the  chief  agent  in  building  up  vegetable 
tissues,  is  organized.     But  in  the  growth  o(  fungi  the  very  reverse  of  this  procc^^ 
ukcs  place.     The  growing  fungus  derives  its  nutriment  from  matter  already  or*  ■ 
ganized,  conscijucntly  it  inh.ilcs  oxygen  and  exhales  carbonic  acid,  just  as  green 
plants  do  in  the  dark ;  so  no  true  chlorophyl  is  fornted  by  this  clats  of  plants.     To     , 
all  fungi  belong  both  a  vegetative  and  a  reproductive  system  ;  but  there  is  a  great  ■ 
difference  in  the  comparaiive  development  of  these  respective  parts.     In  some,  " 
the  vegetative,  and  in  others  the  reproductive  organs  predominate  ;  but  in  some 
forms  the  reproductive  system  appears  to  be  entirely  wantii^g.     In  such  cases  it 
is  probable  that  the  sporeless  fonns  are  but  one  stage  in  the  development  of  some 
fungus  that  in  some  other  stage   and  under  some  different  form  will  become  i 
spore- bearing. 

Ii  is  a  fact  that  is  now  fully  established  and  generally  known  that  many 
fungi  assume  such  different  forms  and  exhibit  such  different  phenomena  at  diflfer- 
ent  periods  in  their  history  as  to  be  recognized  as  different  plants,  and  in  many 
cases  to  receive  diffeient  names  and  he  classed  in  diSerent  genera,  orders  and 
even  families.     There  are  anomalous  cases  of  fructification  in  which  there  is  &■ 
succession  of  spores  produced  one  from  another,  each  generation  growing  smaller 
in  sia«,  sometimes  to  the  fourth  or  fifth  generation,  the  last  one  cntcnng  into  the 
proper  nidus  and  reproducing  the  original  form.     This  continued  reduction  in 
abe  seems  to  be  for  the  purpose  of  reducing  the  spores  to  such  dimensions  as  will 
enable  them  to  enter  the  stomata  of  leaves,  or  other  suitable  nidus,  where  condi* 
tiuns  arc  suitable  for  gcrminauon  and  growth.     An  illustrative  example  of  this  I 
mode  of  fntctifi cation  is  found  in  the  eniophytes  of  the  order  Cieomacel,  which  ^ 
produce  spores  either  single  or  in  chains  at  the  end  of  fertile  threads,  which 
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from  a  delicate  mycelium.     WKcn  these  germinate  they  produce  others, 
and  so  on  to  the  fifth  generation  in  some  cases. 

The  Bean  lu&t — Piiccinia  Fabc — has,  besides  male  organs,  four  difTerent 
kinds  of  reproductive  organs,  only  one  or  which  reproduces  the  originiil  rorm, 
while  all  the  others  have  undoubted  alternaiioD  of  generation.  First,  thcpuccinia 
appears  from  the  spores  of  which  the  ^cidium  is  produced  and  tliis  is  followed 
io  the  regular  course  of  generation  by  Uredo,  the  spores  of  which  enter  the  leaves 
of  the  bean  and  ore  developed  ioto  the  Puccinia,  thus  completing  the  cycle  of 
Itansrortnations. 

It  has  been  shown  by  Professor  Henslow  that  Uredo  liaearis  is  only  a  second- 
ary form  of  Puccinia  ^raniinis,  thus  proving  that  lust  is  but  an  earlier  form  of 
Ruldew.  li  is  also  a  question  whether  Uredo  segetum  and  Uredo  mayidis,  the 
smut  of  wheat  and  corn,  are  not  only  incomplete  forms  of  other  fungi.  The  na* 
tural  history  of  Puccinia  giaminis  is  a  very  interesting  one.  For  a  long  time 
fanners  had  believed  thai  there  was  some  mysterious  relation  between  the  Dor- 
berry  rust,  j^cidium  herberidis,  and  the  Puccinia  grarainis,  or  wheat  rust.  This 
was  sneered  at  by  those  claiming  superior  wisdom,  as  a  superstition  similar  to 
ibo  once  popular  notion  that  the  moon  exerted  a  controlling  influence  over  ter- 
restrial vegetation.  But  late  investigations  by  men  of  eminence  as  naturalists, 
and  of  superior  ability  as  investigators,  have  proved  this  theory  to  be  correct. 
U  has  been  observed  that  cereals  growing  in  the  vicinity  of  barberry  bushes  af- 
fected with  the  .^cidiunt,  became  ajTecied  with  rust  as  soon  as  the  /1-cidium  had 
completed  its  fructification  and  slicd  its  spores.  Thai  the  bushes  were  ibeoriglo 
of  the  FQccioia  in  (he  wheat  was  rendered  probable  by  the  fact  that  the  preva* 
lence  of  the  disease  in  the  grain  is  seen  to  be  in  exact  proponion  to  the  contiguity 
of  this  to  the  diseased  bushes — the  disease  being  largely  developed  in  the  grain 
growing  near  the  bushes  but  diminishing  on  receding  from  them,  till  at  a  consid- 
erable distance  it  disapjicars  altogether.  But  we  arc  not  left  to  inference  in  this 
natter  even  from  such  positive  premises,  for  M.  DeBarry  proved  by  direct  exper- 
imeoi  that  the  Puccinia  could  be  transplanted  to  the  leaves  of  the  Barberry,  where 
ii  produced  the  .'(vcidium,  the  spores  of  which  when  transferred  to  some  member 
of  the  family  Graminesc,  again  produces  the  Puccinia.  That  thi^  is  a  very  usuat 
mode  of  transformation  in  these  two  forms  of  fungi,  is  established  beyond  ques- 
tion; but  that  this  is  the  only  method  of  procedure,  as  recently  asserted  by  an 
lodiaru  professor  is  evidently  not  correct,  for  it  has  been  proven  iliat  the  spores 
ol  the  Puccinia  may  germioate  directly  on  plants  of  the  grass  family. 

On  any  other  hypothesis  it  would  be  impossible  to  account  for  the  sudden 
appearance  of  the  wheat  rust  over  wide  regions  of  country,  destroying  the  grow- 
iog  wheat  by  thousands  of  acres,  as  has  been  observed  by  the  writer,  where 
■there  was  probably  not  a  Barberry  bush,  on  an  average,  to  each  township.  Some 
other  means  must  have  been  employed  for  the  propagation  and  dissemination  of 
these  multitudinous  reproductive  germs  to  cause  such  wide-spread  dcvasuiion 
of  ihc  growing  grain  as  has,  at  times,  been  witnessed  io  »omc  parts  of  the 
country. 
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Another  instance  of  polymorphism  in  fungi  is  found  in  a  species  of  Isaru, 
that  is  pftTwilic  on  tJie  BrambJe  molh — Bombix  Rtibi — which  has  s«vcral  distinct 
periods  and  modes  of  fructification.  This  fungus  in  passing  from  one  singe  of  its 
growth  to  anoiher,  not  only  changes  from  one  spedes  and  genus  to  another,  but 
it  actualljr  leaps  over  the  chasm  that  separates  one  family  from  another — starting 
as  a  member  of  Hyphomycctes  and  coding  as  a  niember  of  the  Aacomycetes 
family.  Numerous  oth«r  cases  arc  now  known  and  many  others  are  suspected 
in  which  fungi  that  have  been  named  and  classed  iA  entirely  distinct  plants  are 
but  different  forms  of  the  same  species.  So  far  as  wc  yet  Vnow  these  diflcrent 
forms  are  but  steps  in  regular  cycles  that  mvaiiably  return  to  the  ordinal  start* 
ing  point  whence  again  to  start  on  their  regular  round  of  transformations. 

Our  present  knowledge  does  not  warrant  the  conclusion  that  any  of  these 
changes  are  the  progressive  steps  from  lower  to  higher  forms  of  vegetable  organ* 
isms.  The  classilicBtion  of  fungi  is  based  on  tlic  mode  of  fructification.  Ac- 
cording to  this  all  fungi  are  embraced  in  two  grand  divisions  or  sections,  accord- 
iagly  as  the  repioductive  germs  are  produced  in  cysts  or  capsules,  or  without  any 
such  enclosing  organs.  In  this  last  the  reproductive  germs,  called  spores,  are 
produced  on  spicules.  This  section  has  been  called  Sporifcra  from  these  facts. 
The  other  division  is  termed  Sporidtfera,  in  which  ihc  fruiting  germs  are  pro* 
duced  in  cells  or  cysts,  and  are  termed  Sporidia.  To  the  first  of  these  sectiou 
belong  four  families,  two  of  which  ore  furnished  with  a  hymenium  or  spore-bear* 
ing  surface,  while  the  other  two  arc  destitute  of  this.  Of  the  hymeniferous  fam- 
ilies one— the  Hymenomycele^—has  its  hymcnium  on  an  exposed  surface.  Of 
this  family  the  common  mushroom — Agaricus — with  its  expanded  pileus  and 
radiating  gills,  is  a  familiar  example.  In  the  second  family— Gasteromycetcs — 
though  ft  hymenium  is  present,  it  generally  remains  inclosed  in  a  pcridium,  or 
outer  investing  membrane,  till  the  spores  are  nearly  or  quite  mature,  when,  by 
the  rupture  of  the  pcridium,  the  spores  are  lihcralcd  and  discharged  into  the  air 
ar  fine  dust.  Ilic  common  PuCT-ball  (Lycopcidon,)  of  the  meadow  is  a  well- 
known  example  of  this  mode  of  fructification.  Of  the  two  families,  belonging  to 
Bporifera,  that  are  destitute  of  a  hymenium,  the  first  to  be  noticed  js  the  Con- 
iomyceles,  which  is  noted  for  the  abundant  development,  in  its  advanced  stages, 
of  dusty  spores.  So  great  is  the  predominance  of  the  reproductive  system  of 
fungi  belonging  to  this  family  tl.at  at  maturity  nearly  the  whole  substance  of  the 
plant  seems  lo  be  converted  into  these  spores.  In  the  Hyphomycetes,  ihesecond 
family  of  this  division,  it  is  the  spore-bearing  threads  or  filaments  that  are  tbe 
most  noticeable  for  their  abundance. 

To  this  family  belong  thai  numerous  class  of  low  forms  of  fungi  known  as 
moulds.  To  these  two  families  belong  some  of  the  most  injurious  species  with 
which  we  are  acquainted.  In  the  first  one  we  find  thai  series  of  parasitic  fungi 
that  prove  so  delelerious  to  living  plants,  the  Pucctnia,  Urcdo  and  j^cidium. 
To  ihcie  belong  the  various  rusts  and  smuts  of  our  grain  fields. 

To  the  second  of  these  families  belong  the  Mucedines,  a  single  genus  of 
which,  the  Peronospora,  has  proved  the  most  destructive  to  living  plants  of  any 
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of  ihe  panisitic  fungi  of  any  family.  Here  also  we  find  the  grape-vioc  OidiumS 
Uut  have  caused  such  havoc  in  the  vineyards  of  both  Europe  and  America. 
The  very  common  moulds,  PeDicillium  aod  Aspergillus,  are  also  members  of  thit 
family. 

Of  the  Sporidifera  notion  of  fungi  there  are  two  families,  the  Physomyceics 
Ascomyceles.  In  the  first  of  these  the  reproductive  cells  termed  sporidia 
produced  in  liladder-likc  cells  scattered  on  free  or  slightly  felled  fertile  threads 
that  proceed  from  the  mycelium.  The  most  noted  order  of  this  family  is  that  of 
the  MucoiB  in  which  asci  with  spore  cells  arc  produced  in  vascular  sacs  growing 
at  the  exlTcmity  of  slender  threiids  that  spring  from  the  mycelium  or  spawn. 
One  species,  the  Ascophora  elegans,  is  Tem.arkable  for  having  two  kinds  of  fruit 
and  for  growing  on  bread  while  yet  hot  from  the  oven.  To  the^  A.scomycetes 
belong  several  orders  of  importance,  nmong  which  may  be  mentioned  the  Peri, 
sporiacei,  which  are  very  destructive  parasitic  fungi.  Thcmildcwsthat  infest  and 
prove  so  destructive  to  the  hop,  rose,  and  peas,  are  found  in  this  order.  These 
form  a  coaling  of  felt  on  the  surface  of  the  leaves  that  give  ihem  a  white  color. 
The  Tuheracei  .ire  subterranean  species,  of  which  the  Truffle  is  the  most  impor* 
Uint.  This  is  a  highly  prized  article  of  food  in  many  parts  of  Europe,  and,  I 
believe,  in  aome  of  the  southern  parts  of  the  United  States.  The  Morchclla  fur- 
nishes a  number  of  species  that  are  highly  esteemed  as  articles  of  diet.  The  num- 
ber of  different  kinds  of  fungi  is  somewhat  remarkable ;  more  than  two  thoutiand 
of  the  more  conspicuous  ones  hare  been  figured.  The  order  Agaracini  contains 
not  less  than  oue  thousand  difTcrent  forms,  and  some  others  are  nearly,  if  not 
quite,  as  numerous  in  their  genera  and  species. 

If  we  direct  our  inquiries  to  the  habitats  of  fungi  we  are  conftoDted  by  the 
fact  that  from  the  frozen  Steppes  of  the  north  to  the  burning  plains  of  the  torrid 
zone  there  is  no  climate,  continent  nor  island  where  they  are  not  found — on  the 
open  plains;  in  the  deep,  dark  forests ;  on  the  bleak,  barren  mountains,  and  in 
the  dark  caverns;  growing  in  the  earth,  on  the  rocks,  attached  to  trees,  logs, 
stumps,  sticks,  plants,  leaves,  oflal,  and  in  liquids;  sending  their  mycelia  into 
the  stomata  of  leaves  and  the  pores  of  timber;  flourishing  on  all  kinds  of  dead 
and  decaying  organic  matter ;  and  picying  on  all  forms  of  living  organisms,  ani- 
mal oxid  vegeuble;  removing  that  which  is  already  dead,  and  bringing  disease 
and  death  to  the  living.  Abounding  in  all  latitudes,  penetrating  every  orifice 
and  crevice,  thriving  in  all  conditions,  multiplying  with  a  rapidity  that  is  iocon* 
ceivaUe,  appearing  at  times  io  numbers  that  overwhelm  the  imagination,  filling 
the  air  with  their  spores  and  sporidia,  which  by  their  levity  arc  liable  to  be  car- 
ried by  the  wind  and  sown  upon  all  objects,  where  they  patiently  wait  for  the 
coming  of  coodilions  favorable  for  their  germination  and  growth.  Affecdng  the 
interests  of  all  living  beings,  they  command  the  attention  and  invite  the  study 
and  investigation  of  all  thoughtful  .students  of  nature.  1 1  therefore  becomes  a 
iobject  of  interest  to  inquire  in  what  maxioer  and  to  what  extent  fungi  affect  other 
organic  beings.  One  of  the  most  important  offices  performed  by  this  low  clan 
of  organisms  is  to  remove  dead  and  decaying  organic  matter.     Much  of  this  mat- 
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ter,  if  left  to  decay  in  the  air,  would  pollute  the  atmosphere  with  its  poisonoae 
exhalations.  No  sooner  has  life  become  extinct  in  any  organic  forms  than  they 
ai«  seized  upon  as  the  nidus  for  innumerable  forms  of  parasitic  fungi,  the  spores 
of  which  have  been  so  profusely  sown  upon  every  object,  that  penetrate  their 
tissues  and  appropriate  their  substance  to  the  buildiDg  up  of  their  own  structures. 
In  thus  removing  useless  and  oflcnsivc  matter  thai  would  prove  deleterious  to 
health,  these  fungi  prove  beneficial.  But  some  of  them  attack  and  destroy  ihe 
texture  of  sound  timbers  to  the  great  damage  of  buildings  and  structures.  As, 
for  instance,  that  one  known  as  dry  rot — Merulius  lachrymans — thai  attacks  the 
sound  timbers  of  buildings,  etc..  sending  its  mycelium  into  the  pores  of  the  wood 
and  reducing  Ihe  inner  portions  to  a  rotten,  worthless  condition.  Another  simi- 
lar one  is  Polyporus  hybridus,  which  attacks  oak-huilt  vessels  and  causes  mucti 
damage  to  them.  But  it  is  those  parasitic  fungi  that  prey  upon  living  plants  and 
animals  that  cause  the  most  serious  losses  and  are  to  be  the  most  dreaded. 

We  need  allude  to  but  few  of  these  parasites  on  living  beings  to  illustrate  the 
destructive  power  of  these  cryptogamic  forms.  The  potato  fungus — Peronospora 
infcslans — has  attracted  more  attention  and  caused  greater  ravages,  probably, 
than  any  other  parasitic  plant  in  modern  times.  This  has  caused  losses  to  the 
extent  of  hundreds,  if  not  thousands,  of  millions  of  dollars  since  it  iirst  began  its 
extensive  ravages  some  forty  years  ago.  The  ravages  of  Puccinia  on  the  cereals 
and  of  Urcdo  on  maiee,  with  ibeir  extensive  damages,  are  too  well  and  gcDeraJly 
known  to  need  extended  elucidation. 

The  hop  mildew  has  been  the  cause  of  extensive  losses  to  that  crop  in  those 
regions  where  it  is  extensively  cultivated.  The  rose,  verbena,  hollyhock,  goose- 
berry, bean,  and  indeed  nearly  every  species  of  plant,  arc  subject  to  the  attacks 
of  ore  or  more  species  of  cryptogamic  parasites. 

The  rot  in  the  apple,  the  blight  in  the  pear,  and  the  yellows  in  Ihe  peach 
are  traceable  to  a  similar  cause.  Were  it  not  for  the  power  of  these  low  organ- 
isms, in  connection  with  predatory  insects,  lo  hold  in  check  the  luxuriance  of 
vegetable  life,  it  is  probable  there  would  be  such  an  exuberance  of  these  forms 
as  to  literally  overrun  the  earth.  But  if  in  this  light,  fungi  are  to  be  regarded  as 
beneficial,  it  must  be  admitted  that  in  many  instances,  as  noted  above,  the  mat* 
ter  is  largely  overdone^we  have  entirely  too  much  of  a  good  thing,  but  the 
attacks  of  fungi  on  living  organisms  are  not  confined  to  the  vegetable  world. 
Animals  also  are  subject  to  these  attacks.  There  no  longer  remains  any  doubt 
that  many  diseases  are  caused  by  the  presence  of  fungi  in  the  animal  systetn. 
The  While  grub,  the  larva  of  Lachno^ierna,  is  attacked  by  a  species  of  fungue, 
probably  a  Sphxrca,  that  grows  in  the  form  of  sprouts  from  the  sidesof  the  mouth 
of  the  insect. 

The  disease  among  bees,  known  as  "foul  brood,"  is  caused  by  a  fungus 
that  spreads  over  the  surface  of  the  comb  and  sends  iu  mycelium  into  the  young 
larvae,  soon  reducing  them  to  a  putrid,  stinking  mass.  The  silk-worm  disease 
that  has  proved  such  a  scourge  to  the  silk  interest  in  France,  is  caused  by  the 
fungus  Bolrytis  bassiana,  that  seems  to  defy  all  efTorls  for  its  exterroinalion.     The 
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common  house-fly,  Musca  domcsticn,  is  subject  lo  a  species  of  Tungus  now  caMed 
Sporendonema  muscte,  that  kills  its  >-iciini  and  aflcrw&rds  appeots  ai  a  mouldjr 
halo  around  iL  The  Bramble  moth,  Bambyx  rubi,  ts  aiiackcd  and  killed  by  a 
species  of  Isaria.  DifTcrent  genera  of  this  sub-order  are  found  on  dead  Iarvi«  of 
moths,  dead  spiders,  etc.,  but  whether  they  are  the  cause  or  consequence  of 
death  in  these  cases  is  doubtful.  Some  members  of  the  wasp  family— Vespa — 
are  subject  to  the  attacks  of  the  fungus,  Torrubia  sphenococephala,  which  may 
be  often  seen  protruding  from  the  insect  while  still  living.  Numerous  insects  of 
widely  different  orders  are  attacked  by  a  great  nunober  of  species  of  spheriaceous 
fungi. 

Certain  species  of  fungi  often  prove  quite  destructive  to  fish,  especially  to 
the  young  fry.  The  ova  of  toads  and  frogs  have  been  found  penetrated  by  this 
same  aquatic  fungus.  The  mycelia  of  fungoid  plants  have  been  found  in  the 
tissues  of  birds,  and  even  the  ovum  is  not  exempt,  as  Signor  Panccry,  of  Naples, 
dtacovered  no  less  than  seven  species  in  the  albumen  of  hen's  eggs.  May  wc  not 
have  here  a  hint  at  to  the  manner  in  which  hereditary  diseases  are  transmitted 
from  parent  to  offspring  ?  Man  is  suhject  also  to  the  deleterious  influences  of 
fung(Md  organisms.  Mr.  Hogg  has  discovered  as  many  as  fourteen  different 
fofmii  of  fungi  in  as  many  different  cutaneous  diseases.  Scald>head,  ring-worms, 
tetter,  etc.,  are  produced  in  this  way. 

Many,  if  not  most,  of  the  diseases  to  which  man  is  liable,  are  the  effects  of 
living  germs  of  a  fungoid  nature.  Ague,  typhoid,  typhus,  scarlet  and  yellow 
fe^-ers,  small-pox,  cholera,  measles,  diphtheria  and  other  diseases  are  believed  to 
originate  in  this  cause,  and  in  regard  to  many  there  is  no  longed  any  doubt. 
Consumption  has  recently  been  traced  to  the  existence  of  bacillus  in  the  pulmo- 
nary oi^ans. 

\  common  disease  in  India,  called  Madura  foot,  is  caused  a  by  fungus,  the 
mycelium  of  which  penetrates  the  tissues  of  the  foot,  changing  the  flesh  and  bones 
to  a  diseased  mass  full  of  cavities  and  channels.  We  are  therefore  led  to  the 
eooclusion  that  a  knowledge  of  the  nature,  history  and  habits  of  fungoid  vegeta- 
tion is  intimately  related  to  the  welfare  of  the  hitman  family,  and  should  be  more 
generally  studied  and  understood  than  has  hitherto  been  ihc  case. 

There  are  some  peculiarities  belonging  to  some  of  the  members  of  this  class 
of  v^etation  that  may  be  of  interest  to  notice  before  leaving  the  subject.  While 
many  of  thera  have  the  spore  or  spondia  bearing  surface  exposed  to  the  light. 
others  seem  to  avoid  this  position,  constantly  keeping  the  siting  surface  turned 
away  from  the  light.  An  illustrative  example  of  this  is  found  in  Polyporci,  which 
are  so  averse  lo  direct  light  on  the  hymeuium  that,  if  the  plant  be  reversed  SO  as 
to  expose  that  side,  the  fructiferous  surface  is  gradually  obliterated  and  a  new 
one  ill  formed  on  the  under  surface.  In  many  fungi,  if  a  cut  surface  be  exposed 
to  the  air  it  is  soon  changed  in  color,  generally  to  a  blue  tint.  The  Bolcti  may 
be  cited  as  an  illustration  of  this  property.  When  a  slice  of  B.  luridis  or  of  B. 
cyancscense  is  exposed  it  soon  acquires  this  color,  caused,  according  to  Dr. 
Phipson,  by  the  action  of  the  ozone  of  the  atmosphere  on  the  acetate  of  aniline 
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that  is  found  to  be  a  constituent  of  these  fungi.  A  remarluble  phenomenon 
attending  some  fungi  is  the  emission  of  a  coosidciablc  degree  of  heat.  The  bole- 
tus aeneus  is  declared  by  Duirochet  to  evolve  more  heat  than  any  other  vegetable 
Itnotrn  except  the  Aunim.  But  a  still  more  remarkable  phenomenon  maniresled 
by  fungi  is  the  emission  of  light.  Nuhictous  fungi  in  difTcicnt  pans  of  the  world 
possess  the  property  of  luminosity.  A^aricus  olcarius,  giowiug  on  the  olive  trees 
in  the  south  of  France  possesses  this  quaility  in  a  high  degree.  Also  A.  gardneii, 
a  fungous  parasitic  on  the  Pintado  palm  of  Urazii,  is  noted  for  its  luminosity. 
Luminous  fungi  are  quite  common  in  this  countiy.  We  have  often  seen  large 
surfaces  of  decaying  timber  giving  out  a  very  brilliant  phosphorescent  light  from 
the  numerous  mycclia  that  had  pwoetrated  the  pores  of  the  wood.  This  lumin- 
ous wood,  under  the  name  of  '*  fox  fire."  a  often  exhibited  by  boys  as  a  curiosity. 

The  cause  of  this  luminous  property  of  fungi  has  been  the  subject  of  much 
controversy,  bin  as  in  the  experiments  of  M.  Tuslane  the  luminosity  was  cxtir* 
guishcd  in  a  non-iespirabic  gas,  and  also  in  vacuo,  it  is  quite  probable  that  it  is 
the  result  of  a  sloyr  combination  of  the  oiiygen  of  the  air  with  some  property  pecu- 
liar 10  the  plant. 

Another  notable  phenomenon  observed  in  some,  especially  in  the  spores,  is 
the  motile  power  they  possess.  Some  spores  are  furnished  with  cilia  which,  bj- 
their  contraction  and  expansion,  enable  the  germ  to  move  about  like  a  thing  of 
life.  Some  of  these,  especially  the  Myxogastres,  to  nearly  simulate  the  animal 
anxebx  in  their  motions  that  many  n.ituralist£  have  insisted  on  placing  them  in 
the  animal  kingdom;  but  this  view  is  now  generally  abandoned  and  they  are 
accorded  their  proper  place  among  vegetable  organisms.  Fungi  differ  exceed- 
ingly in  the  odors  they  emit,  some  of  them  being  very  agreeable  while  others 
send  out  a  rno«  tntolerflble  stench. 

The  writer  well  remembers,  when  a  boy,  of  searching  the  woods  for  a  cer- 
tain species,  probably  a  Polyporus,  that  grew  on  the  decaying  timber  of  the  sugar 
maple,  acer  aoccharinum,  and  exhaled  a  very  agreeable,  musky  Havor  when  not 
inhaled  too  strong,  for  in  that  case  it  was  too  pungent  to  be  pleasant.  Of  the 
fruiting  germs,  their  mode  of  production,  fertilization,  distribution,  germination 
and  growth  we  might  speak  at  length;  and  here  we  might  find  one  of  the  most 
interesting  fields  for  investigation  in  all  the  vegetable  kingdom,  but  space  forbids 
OUT  entering  into  this  interesting  part  of  the  subject,  and  we  must  be  content  to 
have  taken  this  cursory  glance  at  the  part  of  the  field  noticed  and  with  a  faint 
hope  that  at  some  future  time  we  may  be  able  to  learn  more  of  these  objects, 
among  the  most  minute  and  wonderful  of  all  the  works  of  Nature. 
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CHARLB3  H.    STEBKBERC. 


If  the  reader  will  go  with  me  Jn  imagiiuCion,  we  will  visit  the  shores  of  the 
great  cretaceous  ocean  that  once  beat  against  the  carboniferous  hills.  We  ha%-e 
to  roll  back  the  centuries,  several  thouvicds  of  thcin,  when  Time  was  not  near  so 
grey  as  now.  We  walk  along  the  boundless  sea  whose  western  boundaries  no 
fcientist  has  ever  traveled.  H'e  find  the  eastern  coast-line  of  this  great  ocean 
enters  Kansas  near  the  mouth  of  Cow  Creek  and  taking  a  northeasterly  direction, 
passes  through  Dickinson,  Cloud,  and  Washin^^on  counties;  and  tn  the  same 
directioD  through  Nebraska,  touches  Iowa,  through  Minnesuta  into  British 
America,  and  so  on  to  Greenland.  Great  sand  flats  are  projected  above  the  waves 
dunng  low  water,  while  here  and  there,  often  miles  apart,  islands  lift  themselves 
mbove  the  waves,    'Xhvj  are  covered  with  luxuilant  forests, 

Wc  will  visit  these  islands  and  study  their  magniSccnt  flora.  We  find  they 
closely  resemble  the  trees  of  our  own  southern  shores.  Here  the  grand  Red- 
wood or  Siqtt«ia  reaches  300  feet  into  the  air;  beside  it,  the  magnificent  Caulpa, 
Prviophyilum.  Here  a  grove  of  elegant  Poplars,  Popular  EU^ant,  delights  the  eye; 
their  beautiful  Ica%-es  waving  backward  and  forward  at  the  slightest  breeze. 
Near  by  arc  clamps  of  Sassafras,  Sasia/ras  MirubiU,  with  leaves  that  measure  a 
foot  across.  1  am  writing  as  though  all  these  species  grew  near  together,  which 
it  not  the  case,  as  each  island  has  its  own  peculiar  flora. 

Yonder  a  stately  Menispcrmites  lifts  its  magnificent  head  into  the  air,  one  of 
the  ftoesi  known  trees  that  is  now  cultivated  in  our  conservatories,  on  account  of 
iia  beautiful  foliage ;  then  comes  that  other  grand  tree,  with  numerous  species, 
Lirifidtadren,  or  Tulip  tree,  with  its  peculiar  anchor  shaped  leaves.  We  find 
also  another  wonderful  tree,  with  leaves  a  foot  in  length.  They  are  thick  and 
leathery,  with  powerful  ribs,  the  mid-rib  being  perfoliate,  i.e.,  passing  through 
the  leaf  near  its  base;  the  margin  of  the  leaf  is  wavy.  This  species  has  no  repre- 
sentative living.  The  genus  and  species  being  both  new  to  science.  I  discov- 
ered it  in  but  two  localities,  one  near  Fort  Marker,  the  other  a  few  miles  from 
Minneapolis,  100  miles  apart;  it  is  called  AtpidwphyUum  TriUhalum. 

Another  beautiful  tree  that  is  much  sought  for  now  by  ornamental  gardeners, 
is  ibe  Amlia,  or  Sweet  Gum.  Us  graceful  leaves  have  from  three  to  five  lobes, 
that  are  cut  down  nearly  to  the  mid  rib.  One  magnificent  species,  Aralia  Sa- 
ferirana,  has  serrated  lobes. 

The  Sassafras  is  the  xaoiX  common  of  cretaceous  plants,  represented  by 
numerous  species.     One,  Sassa/raj  Afudgu,  resembles  the  Sassafras  of  Ohio. 

On  the  ground  under  the  trees  grow  the  pretty  fern  GUiehenia  Turriana, 

The  Cinnamon  and  Fig  Fuut,  are  represented  by  numerous  species. 

I  discovered  a  number  of  figs  that  were  new  to  science.  Thefieecb,  Sditittf 
b  also  found. 
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These  speciei  show  that  the  climate  resembles  that  of  Vir^nia.  Comfcrt^ 
are  represented  by  Glyptostnbus  GmriHutimus,  resembling  the  Noruvji  Pint.  Ih 
found  their  roues,  but  ihey  are  rare. 

Liquidamtra  iRiegnfclia  with  its  lobes  cut  down  neatly  to  the  middle,  is  quite 
a  common  cretaceous  plant  i  Willows,  Salix;  Black  Walnut,  fuglatu;  Oak,  Quf- 
cus;  Maple,  Aeer;  Bass-wood,  IHntanus;  Magnolia.  Rhamnut;  Box-elder,  Ntfun- 
doidti  and  Plnm,  Pnmus,  are  common  in  the  Dakota  flora.  Another  tree  with 
fern-like  leaves,  Todra  Saporitana,  is  found.  One  species  with  parallel  veins, 
PiragmUfs,  is  the  only  species  I  discovered  in  the  cretaceous  with  veins  arranged 
ID  this  way,  proving  that  the  climate  did  not  resemble  that  of  the  tropics,  where 
the  Palm  with  parallel  veins  and  others  like  i(.  arc  in  the  majority.  M 

One  very  peculiar  species,  the    Ertm^hyUum  Fimtriatum,  has  leaves  that  " 
are  dental  from  their  lower  mai^in,   with  equal  short  teeth,  appendaged  with 
obtuse  auricles,  and  separated  by  half-round  sinuses. 

Searching  along  the  mud  flats,  we  find  numerous  leaves  have  fallen  io  and 
are  partly  covered.     Lifting  one  up  carefully,  we  (ind  beneath,  an  exact  cast  of 
the  leaf,  and  thus  have  the  impressions,  wc  find  now  in  the  sandstone  of  the 
Dakota,  been  made.     Often  the  soft  sand  was  by  pressure  packed  into  solid  rocki    i 
the  impressions  were  indelibly  stamped,  ■ 

The  noted  Palaeo-BotaniM,  Prof.  T.eo  Lesqueretiie,  has  been  able  Ihrowgh^ 
these  impressions,  to  study  the  whole  Dakota  flora  and  identify  the  species  as 
readily  as  if  the  trees  were  before  him.  His  interesting  work.  "The  Cretaceous 
Flora,"  has  been  published  by  the  Government  in  Vol,  VI,  of  the  Geological 
Survey  under  Prof.  F.  V  Hayden.  It  is  a  magnificent  work,  beautifully  illus- 
trated with  thirty  lithographic  plates.  In  a  later  work  called  "  The  Review  of 
the  Cretaceous  Flora,"  he  has  described  and  figured  twentyfive  new  species 
discovered  by  myself,  and  later,  during  my  expedition  for  Prof.  Agassiz,  I  dis- 
covered twenty  new  species,  and  Soo  specimens  beautifully  preserved,  that  have 
been  described  by  Prof,  l^squereax,  About  soo  species  of  forest  trees  have 
been  discovered  in  the  sandstone  of  the  Dakota  Group,  and  described  by  the 
Professor  and  Doctor  Newberry.  M 

This  Dakota  Flora  is  a  wonderful  disproof  of  the  theory  of  Natural  Sele&l 
tioQ.    Here  ve  find  at  the  base  of  the  cretaceous,  millions  upon  millions  of  years 
old,  a  flora  as  perfect  as  any  of  the  present  day.     There  has  been  no  improve- 
ment during  all  these  ages.     Some  of   these  species  arc  called  new,  more  on 
account  of  the  position  in  which  they  are  found,   than  from  any  dissimilarityH 
between  them  and  those  of  recent  species.  ' 

What  has  Nature  been  doing  in  the  vegetable  kingdom  during  these  count- 
less ceniuries  ?  Is  the  line  of  development  confined  only  to  animals  ?  And  more 
wonderful  still,  these  perfect  plants  appear  for  the  first  time  in  the  earth's  history. 
Like  the  hero  of  old  that  came  into  the  world  full-grown  and  ready  armed,  so  . 
the  grand  flora  of  the  Dakota  appeared  with  no  intermediate  species  betweei 
it  and  the  coai  pbnts  of  the  carboniferous.     Lei  the  scientisu  of  the  Darwiniai 
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school  explain  this  fact  and  make  it  confotmi  lo  the  theory  of  Evolution  if  they 

CftO. 

Another  proof  of  the  richness  of  the  vegetation  during  the  Dakota  epoch, 
is  fonod  in  the  fact  that  nearly  all  the  sandstone  laid  down  during  that  time,  is 
strongly  impregnated  with  iron,  showing  that  it  had  been  first  accumulated  by 
plants.  There  arc  also  bcdi,  of  con*idcraS!e  extent,  of  impure  coal,  that  is 
mined  and  used  by  people  for  fuel  in  western  Kansas.  In  addition  to  the  sand- 
stone, are  beds  of  shales  and.  various  colored  clays.  Some  of  ihem  contaian 
iron  pyrites,  crystals  of  gypsum  and  alum.  I  once  found  a  spring  flowing  from 
a  bed  of  shale  that  contained  so  much  alum  that  the  taste  wan  quite  perceptible. 
Scattered  through  the  formation  are  enormous  sandy  coocretioos,  oflcQ  twenty 
feet  in  diameter,  circular  in  shape,  flattened  above  and  below;  two  or  three  are 
often  joined  together.  They  sometimes  rest  on  softer  rock,  which  has  been 
washed  into  pillar-like  supports,  and  they  resemble  large  mushrooms.  The  rock* 
of  the  formniioD  are  estimated  to  be  about  200  feet  thick.  I  have  traced  the 
same  formation  in  Texas,  near  Weatherford,  where  they  lop  the  limestone  of  the 
Permian.  In  one  place  I  saw  an  escarpment  of  red  sandstone  thirty  feet  thick; 
it  contained  fragments  of  tassafms  (rtiattum. 

\  It)  searching  fm-  fossil-plants,  there  is  nothing  to  indicate  their  presence. 

The  sandstone  is  all  the  same,  and  one  may  look  at  every  exposure  with  no 
results  for  miles,  and  perhaps  suddenly  stumble  upon  a  rich  locality  in  the  same 
kind  of  rock.     Tbe  sandstone  makes  fine  building  material. 

In  this  formation,  I  have  found  a  locality  of  fine  white  sand  which  I  use  in 
making  a  scouring  soap.  The  de|X>sit  is  eighty  feet  long,  twenty  feet  thick,  and 
extending  into  the  bluSs.  The  surface  features  of  this  group  are  a  broken,  hilly 
cotiniry,  often  v>  rough,  in  fact,  as  to  be  unfit  for  farming,  though  it  makes  a  good 
range.  Fine  springs  of  pure  water  gush  out  of  the  hill-sides  that  do  not  freeie 
in  the  coldest  weather.  1'hese  springs  are  sometimes  utilized  in  milk-houses, 
and  the  crater  allowed  to  flow  around  the  aides  of  the  milk-pans,  keeping  them 
at  an  even  temperature.  lu  Kansas  the  formation  is  about  sixty  miles  wide, 
except  along  the  Arkansas,  where  it  extends  to  the  western  boundary  of  the  State. 
Thai  the  rocks  are  of  marine  origin,  is  proved  by  the  presence  of  sea  shells. 
They  aK  quite  abundant  south-east  of  Brookville.     No  aointal  remains  have  been 

'  found,  unless  the  theory  of    Prof.  Cope  is  correct.      He  claims  that  all  the  won- 

<  derful  remains  of  dinosaurs  found  in  Colorado,  belong  to  this  formation.  Some 
of  these  enormous  reptiles  reach  a  height  of  twenty-five  feet,  and  length  of  sixty 
feet.  They  are  the  largest  known  land  animals  and  were  herbivorous  in  habit, 
feeding  on  tlic  branches  of  trees.     Prof.  Marsh  places  the  deposit  in  the  Jurassic 

fiSgc.  Whether  fossil  plants  have  been  found  associated  with  the  bones  or  not  I 
are  nnable  to  say,  neither  can  I  give  the  data  from  which  EVof.  Cope  fonas  bii 
conclnsions. 

:  A  vast  lerriiory  in  the  Dakota  group  remains  still  unex|dored  and  promises  a 

rich  harvest  of  things,  new  and  old,  to  the  ones  who  will  be  enabled  to  give  the 
whole  formation  a  careful  examination.     I  trust  it  will  be  done  at  an  early  date. 
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I  give  below  a  list  of  the  localities  where  fossil  leaves  are  fouad,  which  vill  I 
found  of  vitiue  to  any  one  who  may  vtsh  to  make  collections.    From  what  I  have 
ritteo,  you  will  see  how  raie  these  localitjea  are.     It  will  also  be  interestiog  inv 
bowing  the  distribution  of  Dakota  plants.  f 

I,  Near  the  bridge  on  Thornpion  Creek,  at  Mr.  Scott's  place,  seven  miles 
south  of  Fort  Harlccr.     Characteristic  species :     Saiiafras  mirabiU,  S.  cr/tacnim, 
S.  efitufym,   CistiUt  Aarkemita,    Mtni%p(rmiks  et>aJis,   Sequoia  fermosa,  Phct0phyl-\ 
turn  tUmber^i,  P.  minut,  Gly^strtbm  gradUiisimut,  lAturvphyUutn  retieulatum. 

a.     Two  miles  above  the  bridge  on  Mr,  Hudson's  place  called  Rye  Hollow: 
Ficus  sassafras  entaaum  and  ehtusum. 

3.  Sassafras  Hollow,  seven  and  one-half  miips  south  of  Fort  Harker  nea 
mouth  of  Dr>' Creek:     S<us<t/ms  crtlaceum,  S.  Oi/usuma.nd  S.miradile, 
ium  tt^ffiMrgii,  P.  minus,  P.  ^uaJrdtum,  and  P.  rugosum, 

4.  Haystack  Mount.iin  near  Bluff  Creek,  twelve  miles  south  of  Fort  Har-' 
ker:     Liquidembra  intcgri/olia,   Aralia  lotur/ta,   Sasta/ms  crtiateum,  S.   mirahiUf 
S.  abtusum.  Pn>t0phylium  sterabtrgii,  P.  minus,  and  P.  mgosum. 

5.  Three  miles  south  of   Fort  Harker,   above  high  bluffs,  or  the  river; 
Araiia  quinqutparitfa,  A.  tripartita,  A.  laftoritana,  LamopkyUum  niiiulaium. 

6.  Five  miles  south-west  of  Fort  Harker,  on  Skunk  Creek,  above  Johal 
Esack's  place  :  Giypiostrobu*  gracUUtsimus,  Pinus,  leaves  and  cones.  Sasta/mtji 
several  specie*.     Pppulites  tltgans.  Uguidambra  iMtegrifolia,  Ferns,  etc. 

7.  Six  miles  southwest  of  Fort  Harker,  on  A,sh  Creek,   near  Mrs.    Ward's 
place  :     Liquidambra,  Sass.sfras  and  Pi<ifanus. 

8.  South  of  Fort  Harker,  on  Skunk  Creek,  on  Mr.  Honfiand's  place:     At 
alia  saptfrfeana,  A.  tripartita,  DaphnfgrnaiJfs  protofolia,  Launis  nehfasefnsis. 

9.  Skunk  Creek,  Section  36 :     Beiula  beiUriciana  and  Launts  neimscemsiSt^ 

10.  Elk  Horn  Creek,  twelve  miles  northeast  of  Ellsworth's:     Liri^dendr»» 
tfVti/trma,  Saltx  protofolia,  LiriopkyUum  and  PMragmitet. 

II.  Six  miJes  northwest  of  Brookvillc,  near  Mr.  Sherman's:     Araiia  sapen 
ttana.  I 

13.     Mulberry  Creek,  fifWen  miles  northwest  of  Clay  Center:     Piaiaiuu 
httrii  ATkd  Saaafras, 

13.  Seven  miles  northeast  of  Glasco :     Pitroffnita,  Salix,  Pagus,  Btt 
SetHs,  etc. 

14.  Two  and  a  half  miles  southwest  of  Glasco :     Liriodeniron,  3  spccics- 
Tcdea^   Pttrit,    Magnojiii,    Lawvphy^lum,    Pa£Ks,    Ccltii,    QHcrrus,    Glyptostroiui 
Araiia,  Uqm'dambra,  P^pulitts,  /ugianSy  Cinnamem,  Sequoia  and  Pkragmites. 

15.  Two  miles  nonheast  of  Minneapolis  :     Sassafras  and  Cisiites, 

16.  Four  miles  northeast  of  Minneapolis:     AspidropKyUum  trilclnUutn   and 
PopuUies. 

17.  Twenty  miles  above  Salina:    Sassafras  Atu4gii,  Cissitet,  Mtnisp<rmittt, 
Obtusitoia. 

iS.     Four  miles  southeast  of  Fort  Harker:       AspidrophylltiM    tri^fotum^ 
Araiia,  Downai,  etc.  ■ 
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RECENT  PROGRESS  IN  ECONOMIC  ENTOMOLOGY.* 


PHOFESSOR   C.    V.    RILCV. 


The  paper  set  forth  the  part  which  insects  play  in  the  economy  of  nature  and 
particuUrly  their  influence  on  American  Agriculture.  The  earlier  writers  on 
applied  entomology  in  the  United  States,  as  Peck,  Harris,  Fitch,  Walsh,  Le- 
Baron,  and  Glover,  did  some  excellent  worlt  in  their  studies  of  the  habits  and 
life-histories  of  injurioui  species,  but  the  most  important  results  followed  whea 
such  studies  were  combined  with  licld  work  and  experiment  by  competent  per- 
sons knd  upon  scientific  principles.  A  number  of  the  remedies  proposed  in  the 
^icultural  press  are  (ooii<^  and  based  on  misleading  empiricism.  Economic 
entomology  as  a  science  is  of  comparatively  recent  date.  It  implies  full  know]> 
edge  of  ibe  particular  injurious  species  to  be  dealt  with  and  of  tts  enemies;  of  its 
relations  to  other  animals  and  to  wild  and  cultivated  plants.  In  short,  its  whole 
eovironmect  must  be  considered,  especially  from  the  standpoint  of  the  farmers' 
wants.  The  habits  of  birds,  more  pirticularly,  and  the  bearings  of  meteorology 
and  of  the  development  of  minute  parasitic  organisms,  must  be  coosidered.  Ex- 
periments with  insecticides  and  appliances  will  then  be  intelligent,  and  success* 
ful  in  proportion  as  the  facts  of  chemistry,  dynamics  and  mechanics  are  utilized. 

The  complicated  nature  of  the  problem  was  illustrated  by  the  life-history  of 
PhyHexera  vastctirix,  Flanchon,  and  the  difficulties  often  encountered  in  acquiring 
the  facts  were  illustrated  by  the  late  work  on  Aletta  xyiina,  (Say). 

The  chief  insecticides  considered  for  general  use  and  applicable  above  ground 
were  tobacco,  white  hellebore,  soap,  arsenical  compounds,  petroleum  and  pyre- 
thrum  I  those  for  use  under  grouiiid,  naphthahnc,  sulpho-carbonates  of  potassium 
and  bisulphide  of  carbon.  The  most  advanugeous  and  improved  methods  of 
utilizing  each  were  indicated.  Recent  experiment  showed  that  kerosene  emulsions, 
such  as  had  been  recummcndcd  lately  in  the  author's  official  reports,  were  supe* 
rior  to  bisulphide  of  carbon,  when  used  under  ground  against  the  grape  PhyUffxery^ 
and  ihe  discovery  Is  deemed  of  great  importance,  especially  to  the  French  people, 
and  those  on  the  Pacific  slope.  Contrary  to  general  belief,  Pyretbrum  powder 
was  shown  to  have  a  peculiar  and  toxic  elTect  on  higher  animals  as  well  as  on 
tbe  lower  forms  of  life.  Its  deadly  influence  on  lower  organisms  led  the  author 
to  strongly  recommend  its  ugc  as  a  disinfecunt  and  to  express  the  belief  that  it 
would  yet  come  to  be  used  in  medicine.  Dr.  Hagen'srecommendationof  the  use 
of  yeast  ferment  was  touched  upon.     It  had  proved  of  little  or  no  practical  avail 
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aod  some  of  the  publications  on  the  sutqect  were  characterized  as  tmKientific. 
The  use  of  malodorous  substances  as  repellents  which  had  been  much  relied  on 
ia  the  duly  days  of  economic  entomology  and  strongly  recommeoded  by  the  two 
Downings,  bad  lately  been  agitated  as  2.  new  principle  for  the  preveotton  of 
Insect  attack  by  Professor  John  Ltntncr.  The  principle  coutd  be  applied  in  ex- 
ceptional caies  to  advantage,  but  experimeui  gave  but  little  hope  of  its  utility 
against  most  of  our  worst  6cld  insects.  Professor  S.  A.  Forbes  is  engaged  in 
interecting  researches  having  for  object  the  utilization  of  micro-organisms,  but 
with  more  promise  tor  pure  than  applied  science. 

Of  recent  progress  in  mechanical  appliances  the  paper  dealt  with  those  lately 
perfected  under  the  author's  direction  of  Dr.  W.  S.  Barnard,  one  of  his  assistants. 
This  part  of  the  subject  was  illustrated  by  models  and  by  plates  from  the  forth- 
coming Fourth  Report  of  the  U.  S.  F.ntomological  Commission. 

The  paper  concluded  with  the  following  plea  for  applied  science :  "  Matters 
of  fact  do  not  tend  to  provoke  thought  and  dbcussion,  and  I  must  confess  to 
some  misgivings  in  bringing  these  practical  considerations  before  a  body  which 
reflects  some  of  the  highest  lad  purest  science  and  philoMphy  of  the  nation. 
Ftom  the  dasrs  of  Archimedes  down  to  the  present  day  there  has  existed  a  dis- 
position to  decry  applied  science  and  to  sneer  at  the  practical  man.  Yet  I  often 
think  thai  science — no  matter  in  what  Ane  sounding  name  we  clothe  her.  or  how 
bigh  above  the  average  understanding  we  stih  her — is,  after  all,  but  common 
sense  employed  in  diseo%'ering  the  hidden  secrew  of  the  universe  and  in  turning 
them  to  man's  wants,  whether  sensual  or  intellectual.  Between  the  unbalanced 
vaporings  of  the  pseudo-scientific  iheorijcer  and  the  uninformed  empiric  who  stum* 
bles  upon  a  discovery,  there  is  the  6rm  middlc-grotind  of  logical  induction  and. 
deduction  and  true  science  can  neither  be  exalted  by  its  inapplicability  nor  de- 
graded by  its  subserviency  to  man's  material  welfare.  The  best  re«uli3  follow 
when  the  pure  and  the  applied  go  hand  in  hand  ;  when  theory  and  practice  are 
wedded.  Erstwhile  the  naturalist  was  honored  in  proportion  as  liedealt  with  the 
dry  bonea  of  his  science.  Pedantry  and  taxonomy  overshadowed  biologic  re- 
search. To-day — lat^ely  through  Charles  Darwin's  influence — we  recognize  the 
necessity  of  drnwing  our  inspiration  more  directly  from  the  vital  manifestations 
of  Nature  in  our  attempt  to  solve  some  of  the  many  far-reaching  problems  which 
modem  science  presents.  The  fields  of  biology,  morphology,  physiology  and 
psychology  arc  more  inviting  tlian  formerly.  Nor  is  the  lustre  that  glorifies  theB 
names  of  Stevenson,  Waiw,  Faraday,  Franklin,  Mor»e,  Henry,  Siemens,  and  a 
host  of  yet  living  investigators  dimmed  because  they  made  science  useful.  Goethe 
makes  Wagner  say : 

*'  Acb  wcnn  man  so  in  sein  Museum  gcbannt  iat 
Und  sieht  die  Weltkaum  einen  Feiettag, 
Kaum  durch  ein  Fernglas,  eur  von  Weiien, 
Wic  soil  man  sic  durch  '  Uberredung  leiten?'  " 

If  to-day,  right  here  in  Washington,  there  is  great  activity  in  the  field  of  1 
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original  retearch ;  if  the  nation  is  encouraging  it  in  a  manner  ve  may  w«ll  be 
proud  of,  the  fact  ts  due  in  no  small  degree  to  the  efforts  of  those,  many  of  ihem 
memben  of  ibis  Societjr,  who  have  made  practical  ends  a  means,  rather  than  to 
those  who  would  make  science  more  exclusive  and  who  are  indiReient  to  practi- 
cal cada  or  popular  sympathy.  Suck  at  least  is  my  apology  for  the  nature  of 
,  ifai«  paper. 
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ON  THE  PROGRESS  OF  ELECTRIC  LIGHTfNG.' 


VIIXIAM  HENRY    PKBECE,    r.M.S. 

I  propose  briefly  to  indicate  some  of  the  progreu  made,  both  in  a  scientific 
and  practical  sense,  and  to  show  that  electric  lighting  is  a.  real,  true  succeii. 

As  regards  (he  scientific  progress  little  has  to  be  said.  We  had  learned 
nearly  all  we  wanted  to  know  before  electric  lighting  had  entered  it«  practical 
stage.  In  reality,  the  very  fact  that  it  had  entered  its  practical  age  was  a  proof 
that  it  had  passed  through  its  infancy  of  scientific  tuition.  The  conditions  that 
determined  its  production,  the  laws  that  regulated  its  behavior,  the  means  that 
were  available  for  its  control,  had  all  been  thoroughly  investigated  and  laid  down 
before  practice  stepped  in  to  show  us  what  could  be  done. 

Etcciricity  can  he  produced,  currents  can  be  distributed,  light  can  be  gener- 
ated, but  we  have  yet  to  learn  how  all  this  can  be  supplied  economically,  profita- 
bly,  and  with  safety  to  person  and  to  property.  Practice  alone  can  determine 
these  points,  and  ii  is  well  to  make  a  rapid  survey  of  the  extent  to  which  practice 
has  up  to  now  cnaMcd  us  to  solve  these  points.  The  future  of  electric  lighting  is 
now  in  the  bands  of  practical  men. 

Electric  lighting  has  called  for  motors  of  a  class  not  hitherto  in  demand, 
and  steam,  gas,  and  water  engineers  have  rushed  to  the  front  to  meet  the  demand. 
The  production  of  electric  cuircnts  means  the  expenditure  of  power;  and  when 
the  extent  of  the  installation  is  known,  ii  is  a  simple  calculation  to  specify  how 
much  horse-powet  is  needed.  Some  employ  a  fall  of  water  to  urge  a  turbine, 
others  employ  steam,  many  use  gas  to  obtain  the  power  re^^uisite  to  convert  the 
energy  of  mechanical  motion  into  that  of  electric  currents.  Gas  engines  are  be- 
iog  very  largely  used,  and  since  the  expenditure  of  a  given  amount  of  gas  as 
power,  will  produce  more  light  through  the  agency  of  elcciricity  than  by  direct 
eombustion  in  air,  it  is  clear  that  we  have  here  an  evidence  of  the  true  function 
of  gas.     The  perfect  gas-engine  has  not  yet  been  produced.     Those  in  use  are 

1.    P»VBr  read  betbra  tlM)  Boci«l  j  cil  ArU,  IjODdon,  Marcb  S,  IWl. 
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100  ooisjr,  too  irregular,  and  fiometiroes  uncertain,  but  the  advances  made  arc 
ray  marlced  and  very  encouragirg.  The  hall  in  which  we  are  is,  as  you  see, 
brilltaaily  itluniiiuiied  by  a  gas-engine.  Those  little  lamps,  though  cleciric  glow 
lamps,  arc  in  fact  lighted  by  gas,  though  the  gas  itself  is  consumed  iti  the  cellar.  | 
The  light  we  enjoy  is  only  a  form  of  the  energy  which  has  been  brought  into  thii 
building  by  the  Has  Light  and  Coke  Com|>any.  In  all  cases  of  electric  lighting 
electricity  is  merely  the  agent  which  transforms  the  pent-up  energy  contained  in  ■ 
water,  sleain,  or  gas,  into  ihat  of  light.  Hence  it  is  that  so  much  of  thecflicicDcy 
of  electric  lighting  apparatus  depends  upon  the  instrunienl  called  the  "dynamo," 
by  which  the  conversion  of  this  cnergj-  is  brought  about,  and  here  it  is  lhat  so 
much  inventive  skill  has  been  expended,  and  so  much  real  progress  hajt  been 
made. 

The  tendency  of  recent  improvemenis  has  been  to  improYc  the  mechanical 
details,  and  to  increase  the  output  of  the  smaller  machines.  Thus  by  increasing 
the  quantity  and  quality  of  iron,  by  better  winding,  and  by  re-arranging  some 
parts  of  the  machines,  Dr.  Hopkin^n  lias  succeeded  in  doubling  the  output  of 
the  Edison  dynamo.  Mr.  Crompton,  by  somewhat  similar  means,  and  by  using 
the  purest  iron  obtainable,  has  succeded  in  making  his  Biirgin  dynamo  light  up 
310  lamps,  instead  of  90.  Sir  William  Thomson  and  Mr.  I-'erraoti  have  turned 
out  a  little  machine  which  succeeds  in  lighting  up  1,000  lamps  by  a  mass  of 
metal,  which  two  years  ago  would  not  have  illuminated  100  similar  lamps. 

Thus  we  have  a  process  which  is  still  actively  going  an,  by  which  ihc  eco- 
nomical  output  of  a  given  weight  of  material  is  vastly  increased. 

One  of  the  most  interesting  objects  at  the  Fisheries  Exhibition  last  year  was 
the  Hochhausen  dynamo,  which  is  one  of  the  most  remarkable  yet  brought  into 
the  market.  Those  who  visit  the  forthcoming  Health  Exhibition  will  have  an 
opportunity  of  inspecting  it.  The  main  features  of  this  dynamo  arc  the  extreme 
simplicity  and  mechanical  accuracy  of  its  parts,  the  automatic  mode  of  govern- 
ing, its  great  adaptability,  so  that  it  can  be  varied  at  will  cither  to  high  or  low 
tension,  and  the  remarkably  low  velocity  fur  such  high  electro-motive  force.  M 

The  distribution  of  the  currents  through  conductors  is  one  of  the  problcma  ■ 
that  demands  the  highest  skill  of  the  engineer,  not  alone  for  the  efficient  work- 
ing of  the  system,  but  for  its  economy.  It  is  not  sutlicicnt  to  convert  our  useful 
energy  into  electric  currents,  we  want  to  disirtbute  them  with  the  least  possible 
waste.  Conduction  means  waste,  and  this  waste  can  be  controlled  only  by  using  H 
the  purest  metal,  and  by  so  regulating  the  electro-motive  force  and  dimensions  of 
the  conductor  as  to  obtain  the  maximum  effect  with  the  minimum  means.  It  is 
an  exceedingly  difficult  problem  to  solve.  The  metal  universally  used  is  copper^ 
but  very  few  people  take  ihe  precaution  to  test  its  purity,  Contractors  go  to  the 
cheapest  market,  and  tlie  result  is  they  get  the  nastiest  material.  I  know  of 
conductors  that  give  only  70  per  cent  of  the  conductivity  that  they  should  give. 
This  means  largely  increased  waste,  and  greatly  enhanced  cost  of  working. 
Impure  copper  not  only  means  needless  waste,  but  waste  means  heat,  and  there- 
fore danger. 
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but  wasted  energy  may  also  take  the  form  of  leakage,  or  direct  loss  of  cur- 
reoL  This  is  cured  only  by  good  insulation.  Good  insuUtion  uufoitunately 
lueaos  expense;  and  here  again  cotnpctilion  has  forced  too  much  economy,  i 
have  not  examined  one  single  ca.te  of  the  failure  of  an  electric  light  that  has  not 
been  traceable  either  lo  crass  ignorance,  or  to  needless  economy.  Perfectly  well 
iosalatcd  copper  conductors  arc  within  the  reach  of  all  who  choose  to  pay  for 
thenti  but  when  proper  specification,  proper  inspection,  and  proper  tests  are 
neglected,  we  must  expect,  as  has  too  often  happened,  fuilure  and  expense. 

A  marvellous  improvement  has  been  made  by  Dr.  John  Hopkinson  and  by 
Sir.  Edison,  independently  of  each  other,  by  which  the  weight  of  copper  neccs- 
■ary  for  central  station  working  has  been  diminished  60  per  cent,  and  this  i»  due 
to  the  use  of  two  dynaiuos  connected  in  scries,  and  a  third,  or  compensating 
conductor,  placed  between  them.  The  weight  of  copper  necessary  for  a  conduc- 
tor can  also  be  diminished  by  the  use  of  high  tension  currents,  and  this  has  led 
D  variuus  suggestions  by  which  high  tension  currents  shall  be  used  for  charging 
Kcondary  batteries,  and  for  exciting  induction  coils,  but  the  use  of  high  tension 
currents  for  household  purposes  is  at  present  regarded  as  dangerous.  High 
tension  currents  are,  however,  available  for  public  street  lighting,  and  are  very 
atisfactorily  employed  for  this  purpose.  There  is  a  very  senseless  crusade  being 
onducted  just  now  in  certain  quarters  against  overhead  wires.  Overhead  wires, 
i  properly  constructed,  arc  most  desirable,  especially  for  electric  linhiing.  It  is 
Ihe  terrible  abuse  of  this  mode  of  construction  that  has  caused  ihe  present 
(mslaught  upon  them.  Overhead  wires  can  be  made  absolutely  secure ;  they  need 
DOl  be  a  disfigurement  nor  an  injury;  they  are  far  more  readily  maintained  than 
underground  wires;  ihcy  facilitate  the  economy  of  electric  lighting,  not  only  by 
■flbtding  better  conductors,  but  by  radiating  away  the  waste  beat  genentted, 
Ifld  by  requiring  fewer  joints  and  connectbg  poinu. 

I  du  not  in  the  least  object  to  overhead  wires  through  our  streets  for  public 
ightiiig.  though  1  strongly  object  to  the  cloud  of  wires  that  now  obstruct  the  sky 
ine  in  many  of  our  thoroughf.ires.  When  ugly  objects  form  an  essential  function 
>f  utility,  it  is  wonderful  how  their  unsightlincss  is  condoned.  Who  complains 
Of  the  ugliness  of  gas  Ump-|>oti5,  and  wh.at  is  there  in  the  necessary  adjuncts  of 
town  life  more  ungraceful  or  hideous? 

I  do  not,  however,  advocate  overhead  wires  for  general  lighting.  The  con* 
luctots  in  that  case  must  go  underground,  and  with  the  great  demand  for  tclc- 
,raphs,  telephones,  and  electric  lighting,  it  is  a  pity  that  our  corporations  do  not 
:xtend  that  useful  system  of  subways,  that  has  been  partially  carried  out  in  the 
^iiy  of  London,  for  easy  fixing  and  inspection.  The  present  mode  of  laying 
tipes  in  trenches  is  not  only  cosUy,  but  dangerous,  and  it  has  led  to  many  more 
iccidcnts  than  have  been  occasioned  by  thcfalUng  of  overhead  wires,  Ourstrcets 
ire  almost  always  open  for  either  gas,  water,  telegraphs,  or  telephones,  and  the 
vil  is  increasing,  and  will  continue  to  increase,  with  electric  lighting.  The  cure 
t  proper  subways. 
ViU-a 
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The  progress  made  during  the  past  two  years  in  the  form  and  character  o, 
lamps,  whether  arc  or  glow,  has  not  been  very  marked.  En  arc  lamps  the  teo- 
dency  has  been  to  simplir)*  the  woikiog  paits,  and  to  increase  their  slcadinesf  of 
acdoQ.  The  Crompton,  Pilscn.  ami  Fyfe-Main  lamps  lesre  little  to  be  desired 
in  this  respect  At  the  Vicona  Exhibition  there  was  a  remarkably  steady  lamp 
in  the  French  Section,  the  Abdank  lamp,  but  it  has  not  been  seen  in  England 
yet.  The  arc  lamp  has  many  serious  defects,  which  circumscribe  its  value  very 
considerably,  but  it  a  eminently  adapted  Tor  worksho|)6,  railway  goods  yards, 
and  for  large  spaces  where  high  masts  cao  be  (iacd. 

For  general  domestic  illumination  the  glow  lamp,  as  made  by  Swan  and  Edi- 
son, is,  in  my  opinion,  the  only  proper  one.  At  the  Munich  and  Vienna  Exhi- 
bitions,  a  remarkable  lamp  by  Cruto.  of  Turin,  was  shown.  It  gave  very  good 
results,  and  absorbed  a  very  small  current,  but  it  is  not  in  the  market  yet.  At 
Vienna  the  Bernstein  lamp  attracted  much  attention.  It  was  a  thin  carbon  tube 
made  by  «arbonir.ing  a  hollow  silk  ribbon,  but  it  had  low  resistance,  and  reqtiired 
much  current.  It  gave  a  considerably  higher  candle-power  than  we  are  accus- 
tomed to.  For  instance,  one  lamp  requiring  5  ampAes  and  30  volts,  gave  60 
candles;  and  another,  with  S  j  ampt^res  and  35  volts,  garc  loocandles.  Its 
normal  efficiency  of  »'5  watts  per  candle  was  very  low,  ihc  efficiency  of  the  Swan 
lamp  being  3-5  wails  per  candle,  and  that  or  the  ICdisoa  4  watts  per  candle.  Its 
duration  is  said  to  be  very  great.  All  glow  lamps  can  be  made  to  give  ecotHoai* 
cal  results  when  we  use  large  currents,  but,  unfortunately,  iheir  life  is  much  cur- 
tailed by  doing  so.  The  filament  is  disinicgialcd,  and  the  inside  of  the  a:ULes  is, 
in  consequence,  covered  with  a  dark  deposit.  Hence  we  are  obliged  to  be  satis- 
fied with  low  eKciency  to  obtain  reasonable  durability. 

llie  Bernstein  lamp  is,  however,  of  an  inconvenient  power,  and  while  it 
may  do  for  street  lighting,  and  for  large  spaces,  it  b  not  adapted,  in  its  present 
form,  for  our  rooms  and  offices.  It  is,  therefore,  a  lamp  that  is  more  likely  to 
replace  arc  lamps  than  the  present  glow  lamps,  as  made  by  Edison  and  Swan. 
It  has,  however,  shown  us  a  direction  in  which  economy  can  be  effected,  and 
we  may  reasonably  hope  that  the  workers  in  this  field  will  soon  find  a  means  to 
improve  the  present  efficiency  of  the  small  glow  lamps,  and  thus  reduce  the  cost 
of  working  them. 

A  guud  many  private  houses,  as  well  as  public  establishments,  have  been 
recently  litied  up,  and  their  experience  has  developed  many  difficulties  and  dan- 
gers which  have  only  to  be  found  out  to  enable  them  to  be  overcome.  There  is 
no  use  ignoring  the  fact  that  the  admission  of  electric  currents  into  our  homes 
means  the  admission  of  a  new  danger — a  danger  that  is  only  10  be  surmounted  by 
the  dictates  of  experience.  Careful  rules  and  regulations  have  been  drawn  up 
for  the  guidance  of  chose  who  arc  executing  installation,  hut  the  true  remedy  is 
to  employ  none  but  skillful  and  experienced  contracLon,  and  to  have  premises 
properly  inspected  by  recognized  professional  men.  Under  such  guidance  elec- 
tric light  leads  can  be  made  absolutely  harmless  and  dn'oid  of  all  danger.  The 
same  cannot  he  said  of  gas,  oil,  or  candle,  for  they  involve  the  use  of  matches. 
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snd  are  always  in  a  condition  of  potential  danger.  9,041  persons  in  England 
alone,  io  tSSt,  met  trith  violent  deaths  from  burns,  scalds,  and  explosions  (not 
in  mines).  In  one  week,  not  long  ago,  six  deaths  from  explosions  of  gas  were 
recorded  in  the  Timrs.  Hence,  while  clcciticity  is  certainly  accompanied  \>y 
its  own  dangers,  these  dangers  can  be  neutraiized,  and  other  infiniteljr  more  se- 

Irioiu  ones  can  be  completely  expelled  f^iom  our  bousett. 
Mr.  Killingwofih  Hedges  has  devoted  a  great  deal  of  attention  to  safeijr 
catches,  and  he  certainly  has  produced  the  most  efficient  that  arc  in  Uic  market. 
No  electiie  light  lead  should  be  without  its  safety  plug  or  cut-oat.  It  is  a  pre- 
caution of  a  cheap  and  simple  character,  efficient,  and  reliable  in  action.  A  bir 
or  sheet  of  lead,  or  alloy,  is  inserted  in  the  circuit,  which  is  instantly  fused  whtn 
^  frata  any  cause  the  current  exceeds  its  proper  amount.  It  is  a  nuisance  to  l>e 
left  ia  the  dark,  which  must  happen  when  the  safety  catch  is  fused,  for  the  circuit 
is  broken;  but  one  can  submit  to  this  when  the  result  is  safety  gained,  or  some 
source  of  danger  eliniinaied.  The  remedy  is  a  little  birbarous,  but  it  is  eflicieni. 
A  less  crude  contrivauce  was  shown  in  Vienna — the  toYention  of  Mr.  Anderson 
— but  I  have  not  seen  it  in  practice.  , 

It  ii  most  desirable  that  we  should  have,  in  every  electric  light  installation, 
instrumeau  to  measure  the  current  flowing  and  the  electric  pressure  present 
Ammeters,  or  current  measures,  and  voltmeters,  or  pressure  indicators,  are  very 
□umcrous. 

Another  important  economical  feature  is  the  proper  distribution  of  light,  and 
Trotter's  dioptric  system  is  very  ingenious  and  useful. 

I  scarcely  think  that  the  truesoluiion  of  Isolated  house  lighting  will  be  secured 
until  we  can  obtain  reliable,  effcdive,  and  economical  secondary  batteries. 
Flaoic's  original  accumuUtor,  as  improved  by  Faurc,  ScUoo,  and  Volckmar,  has 
not  yet  reached  that  stage  of  pcrfccttoo  that  one  would  wish  to  see,  but  the  pro- 
gress towards  this  desideratum  is  steady  and  promising.  Plants  has  himself  made 
a  decided  improvement  by  preparing  his  lead  plates  in  nitric  acid,  and  the  exper> 
imcDts  that  t  have  made  with  his  cells,  as  supplied  by  Elwell  and  Parker,  of 
Wolverhampton,  arc  so  encouraging  that  I  am  about  to  use  a  set  of  them  in  my 
own  house.  A  secondary  battery  has  thn  advantage,  that  your  elecuicily  is 
■  stored  up  to  be  used  when  you  want  it,  by  day  or  night,  without  the  constant  use 
,  of  machinery.  In  ordinary  houses,  such  as  mine,  there  ought  not  to  be  required 
more  than  one  day  a  week  for  charging— a  day  set  apart  for  the  purpose  Uke 
washing-day— when  sufficient  electricity  should  be  stored  up  for  a  week's  work. 
I  scarcely  hope  to  do  this  yet,  but  it  is  well  within  the  bounds  of  possibility, 

I  have  indicated  10  you  the  direction  in  which  progress  has  been  made.  The 
output  of  the  apparatus  has  been  greatly  increased,  and,  therefore,  the  capiial 
rcq'iircd  for  installation  reduced,  the  expenditure  on  condnctora  has  been  consid- 
enbly  diminished,  the  efficiency  of  the  lamps— especially  in  their  durability— has 
been  improved,  and  all  these  steps  in  advance  have  the  tendency  to  economize 
the  production  of  the  electric  lighL     But  the  progress  is  being  continued,  and 
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there  U  vASt  room  for  this  improvemcot.     Nolhing  appioaching  finality  has  j'ct 
be«n  reached. 

I  see  no  reason  whatever  why  our  public  streets  should  not  be  as  efficiently 
lighted  by  electiiciLy  as  they  are  now  by  gas,  and  for  the  sime  price.  But  the 
I  public  arc  not  satisfied  with  the  same  illumination  ;  they  will  have  mure  light. 
They  are  spoiled  by  the  dazzling  splendor  of  the  arc  laiap,  and  they  treat  with 
contempt  the  less  showy  glow  lamp.  Nevertheless,  the  best  lighted  street  in  the 
City  of  LuDdon  is  the  Holbom  Viaduct,  The  Thames  Embankment  and  Water- 
loo Bridge  have  now  been  lighted  by  fifty  arc  lamps  for  over  five  years  by  the 
J&blochkoff  Company.  Blacklriars  Bridge,  Bridge  Street,  Ludgatc  Hill,  St. 
Paul's  Churchyard,  and  Cheapside  have  been  lighted  by  thirty-eight  Brush  arc 
lamps  for  three  years.  We  are  now  engaged  in  a  very  interesting  series  of  ex- 
perimenU  at  Wimbledon,  to  determine  the  best  and  most  efficient  way  of  light- 
ing public  streets,  and  much  value  in  an  economical  sense  will,  it  is  hoped,  accrue 
from  these  trials. 

It  is  remarkable  how  the  use  of  electricity  is  growing  in  favor  with  theatre 
managers.  Sup{>orted  by  the  success  of  the  Savoy,  the  Criterioo,  and  the  new 
Prince's  Tlieatre  in  London,  the  Prince's  Theatre  in  Manchester,  the  Prince  of 
Wales  and  the  Royal  I'heatres  in  Birmingham,  two  theatres  in  Glasgow,  and 
nuny  others,  are  following  Mr.  D'Oyley  Carte's  spirited  venture,  and  who  can 
refrain  from  wishing  that  all  would  follow  his  example?  Cool  and  (.ure  ur,  ab* 
lence  of  headache,  :ind  cheerful iiei.s  of  mind  are  exjierienced  at  the  Savoy,  while 
ihc  reverse  is  felt  elsewhere  where  gas  is  used.  I  have  recently  examined  the 
estimates  for  lighting  up  the  Opera  House  in  Vienna,  and  1  have  every  reasoQ 
to  beheve  that  less  than  30s.  per  Ump  per  annum  will  brilliantly  illuminate  that 
beautiful  house,  and  give  a  handsome  return  to  those  who  have  undertaken  the 
conlracL 

There  are  many  small  central  stations  at  work  in  Kngland,  but  none  on  a 
Jargc  scale.  At  New  York  there  are  sever.*!.  The  Edison  Company's  first  station 
lights  431  houses,  and  10,300  lamp*,  and  they  are  now  erecting  two  new  ones 
for  50,000  and  70,000  lamps  respectively.  We  have  in  London  one  at  work  on 
the  Holborn  Viaduct,  another  at  Brixton,  and  another  for  5,700  lamps  will  :)hoitly 
be  opened  at  Victoria  Station,  There  are  small  central  stations  at  Codalming, 
Chesterfield,  and, Colchester,  llie  Hammond  Company  have  one  at  Brighton, 
which  works  over  an  area  of  seven  miles.  This  company  maintains  900  arc 
hmps  and  j, 500  glow  lamps  in  different  places  in  England.  There  is  a  ceo- 
ual  station  at  the  Edgwaie  Road  Station  of  the  Metropolitan  Railway,  whence 
Notting  Hill  Gate,  Gower  Street,  King's  Cross,  and  Aldgate  Stations  are  lighted 
over  a  length  of  fifteen  miles  long.  One  hundred  and  fifty-one  glow  and  five 
arc  lamps  arc  illuminated  by  the  distributing  system  of  Gaulard  and  Gibbs. 
Lord  Salisbury,  an  amateur  electrician  of  no  mean  type,  has  established  quite  a 
system  of  his  own  at  Hatfield.  The  7'im<s,  ever  in  the  van  of  progress,  has  for 
four  years  lighted  up  its  printing  and  compositoni'  room. 

Our  new  Law  Couru  are  admirably  lighted,  and  some  of  the  judges  have 
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said  that  the  electric  tight  is  the  only  good  thing  in  this  new  P&lace  of  justice. 
The  House  of  Commons  has  gradunlly  been  fitted  up,  and  the  Colonial  Parlia- 
oient  Houses  in  Cape  Town  and  New  South  Wales  are  following  the  examples. 
Indeed,  restaurants,  hotels,  and  public  buildings  are  all  testifying  to  the  fact  that 
I  am  so  anxious  to  bring  before  yoit,  that  electric  lighting  is  a  decided  success, 
for  thej-  art-  using  it.  But  we  want  to  see  it  in  our  hora«s.  An  excellent  lillle 
book  on  this  point  lias  recently  been  published  by  Mr.  Hammond,  which  is  well 
worth  your  perusal  He  has  given  there  a  table  so  striking  and  convincing  that 
I  have  liad  it  copied  and  suspended  for  your  information  : 

The  following  table  shows  the  oxygen  consumed,  the  carbonic  acid  produced, 
and  the  air  vitiated  by  the  combustion  of  certain  bodies  burned  so  as  to  give  the 
tight  of  twelve  standard  sperm  candles,  each  candle  burning  at  the  rate  of  lao 
grains  per  hour : 


BnrntlaKlvv  tlslil 
of  U  MBolo,  equal 
to  UD  sn.  iier  bour. 


Caw*  tMt  CuMe  fMl  &^'U£!^ 


of  oxys'^n       at  »lr 
rontumed.  iwnaiitnni). 


Caonel  Gas  .  . 
Common  Gas.  . 
Sperm  Oil  .  .  , 
Benzole  .  .  .  . 
Pataffine.  .  .  . 
Camphinc  .  .  , 
Sperm  Candles  . 

Wax 

Stearic.    .    ,    .    . 

Tallow 

Electric  Light   . 


at  cartioo- 

\t  Mid 
produced. 


I3'00 

none 


16-50 

2375 

aa-3o 

34-05 
33'2S 

irH 

41-05 

44-10 

60 'OO 

none 


HuKt  nro- 
c;ublo  teiit  4ua*d  In 
<il  nir     iIliMot  vrat' 
viiUtwt.     «r  r&inMl 

I   ]I1|]«0.  F. 


JI7-50 

34825 
35'>75 
.17  6 '30 
48405 

Sto-as 
6i4'8s 

669'io 

93300 
none 


195-0 
3786 

'53  5 
351-6 

36' '9 
3*5" 
35'7 
383-1 
374-7 
305-4 
13-8 


There  you  see  why  the  electric  light  is  so  pure  and  so  healthy.  There  is  no 
consumption  or  pollution  of  air.  There  is  the  smallest  possible  production  of 
heat.  There  are  none  of  the  existing  dangers  from  fire  or  suffocation,  but  all  is 
pure,  healthy,  and  safe. 

Our  homes  on  the  seas— those  ocean  palaces  that  render  voyages  to  America 
and  our  colonics  a  pleasant  yachting  picnic — ate  being  gradually  fitted.  Over 
sixty  are  already  so  (ilted,  and  all  will  soon  be  done.  None  but  those  who  have 
tumbled  and  tossed  on  the  angry  ocean  in  a  pitch-dark  confined  crib  for  the 
imingly  never-ending  night,  can  appreciate  the  peace  and  comfort  of  the  soft 
id  gentle  little  glow-lamp  that  is  now  eiupplied. 

Efforts  are  being  made  to  introduce  primary  batteries  for  the  generation  of 
electric-light  currents,  but  not  as  yci  with  marked  success.  Unless  the  productsJ 
of  combustion  can  be  sold  profitably,  primary  batteries  must  neces-^irily  be  costly, 
and  their  constant  renewal,  and  the  amount  of  personal  supervision  they  demand. 
miliialcs  much  against  their  use,  but  some  admirable  batteries  for  smalt  and  tem- 
porary installations  have  been  brought  out,  notably  that  of  Mr.  Holmes.  Our 
railway  trains  are  being  lighted.     Very  satisfactory  experiments  are  being  made 
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on  ihe  Brighton,  South  Western,  South  Eastern,  Metropolitui,  Midland,  and 
Great  Sorthern  Railwi]rs,  with  dynamos,  primary  and  secondary  batteries,  and 
there  is  no  doubt  whatever  of  their  ultimate  success.  There  \s  no  teason  why 
the  energy  of  the  moviii"  train  itself  should  not  produce  currcots  of  electricity  to 
aiumiaate  every  compartmeuc  with  the  light  of  day. 

Exhibitions  luve  been  both  bunes  :i»d  antidotes.  They  have  had  much  to 
do  with  the  cause  of  the  late  mania,  but  they  have  also  encouraged  invention, 
and  stirred  up  eroulation.  Last  year's  Fisheries  Exhibition  did  much  to  educate 
I^ndoncrs  to  the  advantaiges  of  the  light  This  year's  Health  Exhibition  will  do 
more;  and  1  venture  to  prophecy — a  fooli^  practice  unless  you  know — that  this 
Exhibition  will,  as  an  electric  light  display,  be  the  l»cst  we  have  ever  seen. 

There  have  been  a  good  many  failures  in  electric  lighting,  as  there  must  be 
in  the  introduction  of  every  new  enterprise,  but  every  failure  can  be  traced  to 
imperrect  apparatus,  or  to  the  employment  of  inexperienced  contractors — In  fact, 
to  bad  engineering.  It  is  not  long  since  that  the  wiring  of  a  large  building  was 
let  to  one  firm,  and  the  lighting  to  another,  with  tbe  necessary  consequence  that 
the  whole  thing  "  burst  up."  to  use  an  American  win.  on  the  night  of  opening. 

It  i<i  difficult  to  express  any  opinion  on  the  economy  of  the  electric  light. 
We  hare  not  had  the  experience  of  any  central  lighting  station  of  sufficient  mag- 
nitude to  justify  the  formation  of  such  opinion.  Any  comparison  between  gas 
and  electricity  on  this  l)a.<iis  is  unfair,  liecausc  gas  is  produced  in  quantities  suffi- 
cient to  supply  hundreds  of  thousands  of  lamps,  white  the  largest  electric  light 
station  yet  erected  does  not  light  up  to,ooo  lamps.  In  New  York,  the  price  is 
tbe  same  for  electricity  as  for  gas,  but  then  gas  costs  tas  per  1,000  cubic  feet,  as 
it  did  in  I^ndon,  in  the  mcraory,  perhaps,  of  some  present.  Nevertheless,  the 
cost  of  supplying  electricity  now  is  far  less  tban  was  the  cost  of  supplying  gas  in  ^ 
the  early  da}'s  of  its  introduction.  fl 

But  why  draw  a  comparison?  People  do  not  compare  the  cost  of  gas  with 
that  of  candles,  nor  the  price  of  a  phca.unl  with  that  of  a  mutton  chop.  If  we 
want  a  luxury  we  must  pay  for  it,  and  if  the  price  of  the  luxury  is  not  too  great, 
people  will  have  it.  People  will  have  electric  light,  if  it  can  be  supplied  to  them, 
not  because  it  is  cheap,  htit  because  it  is,  safe,  healthy,  pure,  soft,  and  natural. 
And,  moreover,  tliey  will  not  object  to  pay  any  reasonable  price  for  it,  whatever 
may  he  the  price  of  gas.  Gas  is  most  destructive,  unhealthy,  and  objectionable 
when  used  for  &rti6cial  illumination.  The  proper  function  of  gas  is  the  produc- 
tion of  heat,  and  we  see  in  this  room  how  this  production  of  heat  can  be  utilized 
to  form  electric  currents  which  diffuse  about  us  a  real  luxury— pure  light.  When 
the  elccinc  light  can  be  supplied,  questions  of  sanitation,  veniiKition,  and  deco* 
ration  will  determine  its  u^c,  and  not  questions  of  price.  At  present,  for  house- 
hold purpiwps,  it  is  a  luxury  for  which  we  roust  pay ;  but  the  progress  made  is  so 
rapid,  and  the  room  for  improvement  so  great,  that  the  day  is  not  far  distant 
when  we  sSall  rease  to  regard  it  as  a  luxury,  and  shall  demand  it  as  a  necessity. 
— l/'id-*t  Kledrkil  Ret^iew. 


THE  GULP  STREAM, 


sa 


THE  GULF  STREAM. 


WILLIAM    HOSEA    BALUW. 

GrcuLalioo  is  not  coDAned  to  the  blocxl  of  man  nor  to  the  currency  of  a  gov- 
ernment Of  bank.  It  is  the  essential  factor  risible  everywhere  in  nature.  The 
network  of  the  rivers  is  the  life  blood  of  Und,  the  winds  of  the  almosiihere  and 
corrents  or  the  ocean.  It  is  death  lo  stand  long  in  the  snow  because  the  circula- 
tion of  the  s)'5tem  becomes  blocked;  thus  circulation  of  some  kind  is  neces^ury 
to  the  preBcrvalion  of  all  the  elements  of  nature,  social  and  physical  Man  dies 
when  the  circulation  of  the  blood  ceases.  The  land  would  similarly  die,  so  far 
as  habitation  or  cultiv.\tion  is  concerned,  if  the  rivers  should  cease  their  flow.  The 
air  woald  similarly  die  and  no  longer  afford  vcfreshing  breath  should  the  winds 
cease  and  the  cyclones  fail  to  purify  it.  The  ocean  without  its  currents  would 
soon  die  and  its  surface  be  blocked  with  dead  fishes  and  lower  forms  of  animal  life. 
This  earth  will  remain  habitable  just  so  lonj;  as  these  infinite  methods  of  circula- 
tion are  perpetuated,  and  when  the  force  we  call  p-avitation  fails  to  circulate  the 
orbs  in  space,  the  duom  of  the  universe  will  be  sealed. 

The  Gulf  Stream  is  the  largest  and  longest  body  of  flowing  water  extaoi. 
We  arc  lo  regard  it  as  the  slcam  pipe  which  conveys  the  heat  from  the  equatorial 
furnace  of  the  earth  to  points  where  the  tun  is  not  suStcieutly  operative,  The 
amount  of  heat  thus  transferred  is  easily  estimated  at  nearly  eighty  quintillions  of 
Ions  annually.  The  evidences  of  geology  exhibit  this  stream  in  a  fickle  light. 
It  has  not  been  constant  in  its  devotion  to  Sorthcm  I-^urope  and  Rngland. 
When  it  sought  other  idols,  the  cold  currents  flowing  south  occupied  the  greater 
part  of  the  Atlantic  and  cooled  the  now  moist  westerly  winds.  Then  in  24orth- 
ern  Kraoce  the  .Arctic  fox,  reindeer,  and  glutton  prowled  about.  After  this,  there 
vju  a  gradual  change  and  the  current  returned  with  greater  warmth  than  is  now 
experienced,  so  that  the  fig-tree  and  canary-laurel  flourished  where  Paris  now  is;. 
Then  it  was  that  lions,  tigers  and  elephanta  held  sway  in  the  valley  of  the 
TbanieSt  and  London  was  founded  by  the  denizens  of  jungles.  Some  one  has 
been  foolish  enough  to  expies^  a  fear  that  an  isthmian  canal  would  turn  this  pow- 
erful current  into  the  Pacific  Ocean,  forgetting  that  the  dimensions  of  such  a 
casal  would  hardly  avcrai^e  fifty  miles  in  width  by  one  thousand  feet  depth. 

There  are  numerous  theories  in  regard  to  the  origin  of  this  perpetual-motion 
cuTTCDt.  The  most  ancient  supposed  the  Mississippi  river  the  parent,  but  it  was 
found  that  its  volume  was  one  thousand  times  too  small  for  the  purpose,  although 
its  waters  mingle  with  it.  Capuin  Livingston  ascribed  it  to  a  sort  of  yearly  tide, 
conceived  by  the  sun's  apparent  yearly  motion  and  influence  on  the  Atlantic. 
Dr.  Franklin  held  that  the  stream  was  the  reflux  of  waters  piled  up  in  tbe  Gulf 
by  the  trade  winds,  but  these  gentle  breezes  only  blow  about  iii  days  per  year 
andcould  not  pofisiblypilcupsomuch  water.     Besides,  water  being  eight  hundred 
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times  heavier  than  air,   it  is  scarcely  presumed  that  the  trade  winds  develtm 
ttT«Dgth  enough  for  such  a  task.  M 

Captain  Maury  next  look  into  account  the  action  of  the  tun'G  heat.     He^ 
believed  that  the  water  at  the  equ.itor  was  made  lighter  by  ihe  action  of  the  sun 
and  flowed  orer  the  surface  toward  the  poles.     The  cold  water  of  the  Polar  seas 
nishTd  in  to  take  its  place,  but  being  heavier,  formed  a  submarine  currcnL  _ 

Sir  John  Herschel  maintained  that  such  effects  were  impossible,  since  if  thefl 
waters  became  lighter,  they  could  only  hive  an  upward,   downward  or  sidewise 
tendency.     The  latter  could  only  result  from  the  gradual  sloping  caused  by  ihe^ 
bulging  oT  equatorial  waters.     Such  a  slope  was  too  slight  for  such  an  effect.        I 

Richard  A.  Proctor,  Ihe  astronomer,  next  takes  the  stand  and  argues  for  a 
theory  most  generally  held  KMJay.  He  proceeds  to  show  that  the  great  heal  o£ 
the  sun  at  the  equator  has  a  drying  as  well  as  a  warming  effect  on  the  waters,  ifl 
evaporate!  enormous  quantities.  This  causes  an  intense  suction  to  take  place  over 
the  wbote  equatonnl  Atlantic,  and  a  submarine  current  of  cold  waters  from  the 
Poles  results  and  takes  the  place  of  the  waters  evajjoruted,  also  causing  a  surface 
flow  of  warm  waters  toward  the  Poles  He  says:  "  Having  once  detected  ihc 
main-spring  of  the  Gulf  Stream  mechanism,  or  rather  the  whole  system  of  oceanic 
circulation — for  the  movements  detected  in  the  Atlantic  have  their  exact  counter- 
part in  the  Pacific — we  have  nodiflicully  in  accounting  for  all  the  motions  which 
that  mechanism  exhibits.  We  need  no  longer  look  upon  the  Gulf  Stream  as  the 
rebound  of  the  equatorial  current  from  the  shores  of  North  America.  Knowing 
there  is  an  underSow  toward  the  equator,  we  see  there  must  be  a  surface  flow 
toward  the  poles.  This  must  inevitably  result  in  an  easterly  motion,  as  the 
underflow  toward  the  equator  results  in  a  westerly  motion.  We  have,  indeed 
the  phenomena  of  trade  and  counter-trades  exhibited  in  water  cuacnia  instead  of^ 
air  currents."  fl 

I  protest  in  the  name  of  every  student  who  attended  the  district  school 
twenty  years  ago,  that  this  Proctorian  theory  is  almost  the  exact  wording  of  that 
of  Francis  McNally  in  his  "System  of  Geography,"  then  studied.  Yet  at  that 
lime,  the  Royal  Geographical  Society  was  questioning  the  very  existence  of  the 
Gulf  Stream.  In  brief,  our  unpretentious  geographer,  whomade  butalhree-paee 
analysis  of  the  physical  features  of  the  earth,  quietly  advanced  the  only  correct 
theory  of  oceanic  currents  which  were  only  advanced  in  after  years  by  the  great 
scicntbis  abroad  as  a  result  of  a  regular  process  of  evolution  of  ideas,  given  in 
the  last  paragraphs.  To  my  own  mind,  all  the  causes  uken  into  consideration^  A 
which  were  either  accepted  or  rejected,  contribute  their  quota  to  oceanic  currents. 
The  vast  volume  of  water  constantly  contributed  by  the  Mis.sissippi  and  tribula. 
ries,  must  render  a  portion  of  the  prodigious  force  and  volume  of  the  Gulf 
Stream  possible.  The  trade  wmds  banking  up  waters  in  the  Gulf,  must  add 
something  by  the  reflux.  The  bulging  of  equatorial  waters  may  contribute  a 
little.  Of  course,  the  evaporation  by  the  sun  is  more  potent  than  all  other  f  n-T^ 
combined,  but  Richard  A.  Proctor  brs  not  an  iota  of  cbim  lo  priority  for  that, 
theory. 
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The  equaiorial  current  is  aoi  condnuous  as  a  submirinc  flow.  TTic  United 
States  Coast  and  Gcixlctic  Survey,  has  prepared  a  map,  showing  an  "  inner  cold 
wall"  from  outside  New  York  to  Cedar  Keys,  by  which  term  is  meant  the  equato- 
rial current,  Rowing  ftoca  the  Arctic  S«.i.  It  is  not  surprising,  then,  that  the 
wann  waters  o(  the  Gulf  sweep  the  bed  of  the  ocean  for  many  hundred  and 
perhaps  thousands  of  square  miles.  It  conscQucntly  happens  that  its  bed,  as  well 
as  the  Gulf  Stream  itself,  has  a  distinct  fauna  and  flora  of  its  own,  perhaps  the 
most  marvelous  in  any  area  of  the  globe.  The  dredging  a.nd  trawl  nets  of  the 
United  States  Fish  Commission,  in  this  area,  have  brought  up  Hieral  thousands 
of  new  species  of  fishes  and  the  lowest  forms  of  animal  life.  There  teems  to  be 
DO  end  to  the  species  discovered  here.  Every  year  a  new  section  of  ocean  bed 
is  explored,  and  anew  series  of  animal  life  brought  forth.  The  warm  waters  of 
the  Golf  Stream  bringing  a  constant  supply  of  food  and  soil  from  the  Gulf  and 
the  far  interior  of  the  west  and  northwest  Unlud  Slates,  males  this  a  rich  field  for 
the  support  of  life.  Here,  too,  have  been  discovered  the  breeding  and  hiding 
places  of  large  schools  of  new  or  loug-kaowu  edible  fishes.  One  acre  of  land  on 
the  ocean  bed  touched  by  the  Gulf  Stream,  is  worth  a  hundred  acres  of  the  rich- 
est prairie  land.  Tlie  products  of  this  area  find  their  way  to  Chicago,  and  may 
be  had  at  the  uble  in  a  line  of  eating  houses  and  dining  cars  as  far  west  as  Salt 
Lake  City.  Thus  the  soil  which  is  lost  to  the  West  by  the  depredations  of  the 
Mississippi,  is  returning  its  par  value  with  interest  to  the  same  West  by  aiding  in 
the  support  of  food  fishes  far  out  in  the  Atlantic. — 7%i  Saturday  EveniMg  JItraid, 
Chitago. 
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PROF.   5.   H.    TROWDttlDCB. 

The  first  chapter  of  Genesis — not  to  mention  other  portions  of  scripture— is 
fall  of  geological  infonoaiion  ;  and  in  its  phraseology  and  general  scope  is  not  to 
be  dispensed  with  in  a  successful  study  of  the  Karth's  ancient  history.  It  affords 
trustworthy  data  on  many  points  of  interest,  coaccmiag  which,  all  other  sources 
of  information  give  us  nothing  but  conjecture. 

Geologists  require  a  vast  amount  of  time  for  a  physical  explanation  of  all 
the  changes  which  have  taken  place  in  the  history  of  our  Earth.  And  the  Bible 
f'tTCs  it:  For  the  "beginning"  mentioned  in  the  lirst  verse  of  Genesis,  may 
have  been  millions  of  years  before  the  work  of  the  six  Mosaic  days  commenced. 
But  in  the  beginning,  whenever  this  was,  "God  created  the  Heaven  and  the 
Earth ;  "  not  as  they  now  appear  to  us,  but  the  mailer  out  of  which  the  Heaven 


and  Earth,  or  the  whole  maierial  universe,  were  aftenrard  to  be  formed.  Modern 
scientUu,  in  their  hunger  for  a  physical  cause  to  every  phenomenon,  have  studied 
long  and  hard  to  accounl  for  the  first  existence  of  mailer  and  of  force.  Failing 
to  find  in  Nature  an  adequate  cause,  they  are  driven  to  the  Illogical  nfiftasHifm 
that  they  never  had  a  beginning.  In  Genesis  we  have  the  only  infornution  thaB 
human  mind  has  yet  acquired  as  to  their  origin.     Matter  was  creattd. 

In  the  second  verse  the  Earth,  "without  form  and  void,"  was  mixed  up  io 
confusion  with  ihc  oihcr  matter  dcaiined  to  fonn  our  solar  system.  This  whole 
mass  of  naatter  was  in  a  dead  and  useless  condition,  and  without  any  definite 
shape  because  it  had  no  force  of  nttraclion  or  motion,  no  manifestation  of  light 
or  heat.  No  force  in  any  form  had  yet  been  caused  to  act  upon  or  through 
matter.  \Vc  know  that  this  must  have  been  the  condition  of  things  at  that  time, 
for  we  arc  (old  that  "darkness  was  upon  the  face  of  the  deep,"  (the  "deep  " 
here  mentioned  was  not  the  deep  of  ocean,  for  water  as  such  could  not  then 
exist,  i)ut  the  deep  of  chaos).  Attractive  forces,  whether  molar,  molecular,  or 
atomic,  produce  motion,  motion  produces  heat,  and  cosmical  heat  and  light 
inseparable.  .\ll  forms  of  force  arc  transformable  into  tight,  and  without  th 
forces  tight  is  a  physical  impossibility.  Force,  like  matter,  is  held  by  so-call 
'* modern  science'' to  be  eternal,  and  to  be  an  in.<teparable  accompaniment  ol 
matter.  Yet  here  we  arc  taught  that  matter  once  existed  without  any  power' 
to  attract,  repel  or  influence  other  matter.  It  would  ever  have  remained  so, 
and  would  now  relapse  at  once  into  it&  original  chaos  but  (or  the  brooding 
spirit  of  God.  Force  is  not  a  property  of  matter  but  an  attribute  of  spirit. 
When  the  "Spirit  of  God  moved  upon  the  face  of  the  waters,"  or  hovered 
with  creative  power  over  this  unmeasured  expanse  of  dead  matter,  the  particles 
were  made  to  attract  one  another  and  they  rushed  together  producing  an  _ 
enormous  conflagration.  If,  as  the  chemist  asserts,  the  light  of  a  common  I 
fire  is  due  to  the  clashing  of  atoms  of  oxygen  and  carbon,  and  the  intensity  of 
the  calcium  light  results  from  the  concussion  of  the  atoms  of  oxygen  and  hydro- 
gen in  the  blowpipe,  it  is  easy  to  conceive  that  the  first  collision  of  all  the  atoms 
in  the  universe  would  produrc  no  ordinarj-  illumination. 

When  matter  became  capable  of  attraction  and  motion  it  was  for  the  first 
thne  prepared  to  obey  the  command  :  *'  Let  there  be  light."  Dividing  the  l^ht 
from  the  darkness  could  nut  refer  to  the  alternation  of  day  and  night  due  to  the 
rotation  of  the  Earth  on  iu  axis,  though  many  thus  explain  it;  for  the  Earth  was 
not  at  this  time  a  distinct  planet  but  a  part  of  the  nebulous  solar  mass,  and  the 
Sun  and  Moon  were  not  appointed  to  divide  the  day  from  the  night  till  the 
fourth  day.  The  term  "light"  is,  without  doubt,  used  here  in  the  abstract  as 
tMJw  separated  from  the  darkness  of  all  the  past.  The  passage  would,  perhaps, 
be  more  correctly  understood  if  rendered:  And  God  called  the  light  what  we 
call  day,  or  day-light,  and  the  diirknesa  what  we  call  nlghU 

This  ends  the  first  creative  Day.  At  this  point  in  the  history-  of  the  matter 
of  which  our  Earth  formed  a  pan,  it  had  reached  the  oondition  in  which  the 
nebular  hypothesis  first  takes  it  up. 
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The  word  "  firniAinent"  (niginally  mnnti.  Dot  Romeihing  solid,  <bat  an  ex- 
panse, and  doubtlMs  here  rcfws  to  the  open  space  oc<'iipicd  by  the  heavenly 
bodies,  perhnps  both  in  and  out  ol  the  solar  system.  The  word  is  evidently  used 
in  a  more  restricled  sense  in  recording  the  work  of  the  fourth  day.  There  it 
has  reretence  to  the  ^Mce  occupied  by  ihc  Sun  and  Muon  ;  and  in  the  fifth  day, 
to  our  atmosphere  in  which  birds  and  insects  fly.  As  to  what  i»  meant  by  divid- 
ing "  the  waters  from  the  waters,"  there  has  been  ranch  difference  of  opinion. 
While  most  understand  by  it  the  separation  of  seas  (rom  clouds  by  precipitation 
of  the  moisture,  and  the  clearing  up  of  mist  in  our  atmosphere,  the  idea  of  Dana 
that  then  the  "  planets  were  invidtialiicd,"  and  of  Mitchell  that  the  matler  they 
now  contain  was  then  collected  around  centers  of  aggregation,  seem  more  reason- 
able. 

I  The  same  difficulty  occurs  in  defining  satisfactorily  the  waters  ander  and 

and  above  the  firmament.  They  are  commonly  understood  to  mean  lespeciivcly 
seas  and  ctoudi,  and  plausibility  for  this  view  is  given  in  verse  nine  when  the 
waters  under  the  Heavens  were  gathered  into  one  place  and  the  dry  land  was 
made  to  appear.  Hut  doubtleHs  thcmoiil  i^aiiKfactory  interpretation  is  to  consider 
the  waters  under  the  firnuimentasthc  nebulous  matter,  out  of  which  our  earth  was 

I  fornicd,  separate  and  distinct  from  the  other  members  of  the  solar  system,  and 
these  as  the  waters  above  the  firmament.  For,  from  the  conditions  of  the  nebu- 
lous mass  of  dead  matter  uniformly  diffused  in  space  just  vivified  with  powers  of 

[attraction  and  motion,  and  having  just  manifested  the  result  of  its  first  molecular 
Activity  in  the  first  appearance  of  light,  before  it  had  contracted,  before  a  single 
planet  had  separated  from  the  parent  ma»,  the  transition  seems  too  abrupt  to 
pus  all  at  once  to  the  time  when  the  Karth  had  already  left  the  solar  mass,  had 
concentrated  from  its  original  ring,  thrown  off  its  Moon,  contracted  to  its  present 
sire,  and  cooled  till  its  aqueous  vapor  had  been  precipitated  to  its  surface.     Again, 

I  if  the  the  separation  of  these  waters  referred  to  the  clearing  up  of  mists  in  the 
Earth's  atmosphere,  why  should  not  the  Sun  and  Moon  have  become  risible  at  once 
instead  of  two  days  later?    So  slow  a  progression  of  events  from  the  second  to  the 

I  fourth  creative  Ad.^  seems  strangely  out  of  harmony  with  their  rapid  progression 
between  the  first  and  second  days,  of  which,  if  the  generally  accepted  view  is 
correct,  Moses  makes  no  record  whatever.  Hence  I  conclude  that  this  separa- 
tion and  concentration  of  matter  so  as  to  leave  the  firmament,  or  empty  space, 
betweeri  the  planets  of  the  Kolar  sy>.ten),  was  the  work  of  the  second  day. 
As  the  statement,  "God  saw  that  it  was  good,"  concludes  the  record  of 
each  d^y's  work  except  the  second,  scholars  have  expended  much  fruitless  labor 
in  Ihcir  attempts  to  explain  this  omission  ;  but  as  it  occurs  twice  in   the  records 

»<af  the  third  day,  Patrick,  Bush,  and  others,  claim  that  verses  nine  and  ten  be- 
long to  the  second  day.  This  would  make  a  more  natural  division  of  creative 
work,— as  others  without  regard  to  this  expression  of  approval  have  suggested, 
— «nd  make  the  recorded  approval  of  the  Creator  to  conclude  the  work  of  each 
day.  If  we  accept  this  division,  we  mutt  add  to  the  changes  on  the  second  day 
the  concc-ntration  of  the  gaseous  matter  of  the  earth,  first  to  the  liquid  form,  then 
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to  a  solid  till  it  resulted,  according  to  the  hypothesis,  in  the  elevxiion  of  land 
above  ihc  ocean. 

ATter  the  upheaval  of  the  laod,  the  next  thing  in  natural  order  would  be 
the  utiliring  of  it,  as  soon  as  sufficiently  cooled,  by  llie  growth  thereon  of  low 
orders  of  plant  life.  And  Moses  next  records  ihat  the  Earth  brought  forth  grass, 
the  herb  yielding  seed  and  the  fruit-bearing  tree,  following  each  other  in  the  u»e 
ascending  order  as  determined  in  nature  by  the  advanced  palcoboUnist.  It 
should  be  noticed:  i.  lliat  the  grass  is  not  mentioned  as  yielding  seed;  it 
perhaps  refers  to  sea-weeds,  lichens  and  fungi, — the  lowest  of  plants  and  the 
first  found  fossils  in  ihe  rocks, —  which  propagate  by  meant  of  spores  instead  of 
seeds;  z  that  the  hcib  is  meniioncd  as  yielding  seed  after  his  kind;  and  %. 
that  ihe  tree  is  specified  as  yielding  fniit.  as  if  for  food.  Now  the  fact  that  theiC 
three  groups  of  plants,  evidently  representing  all  the  great  subdivisions  of  the 
vegetable  kingdom,  were  all  created  on  the  third  day,  would  lead  to  the  suppo- 
sition thai  the  work  begun  on  the  several  days  might  be  only  initiatory,  and 
might  continue  to  unfold  with  higher  forma  of  life  during  the  succeeding  days; 
for  geology  furnishes  us  no  evidence  lhat  all  these  kinds  of  plants  existed  before 
the  commencement  of  animal  lift-  introduced  on  the  fifth  day,  In  fact  geology 
has  not  yet  satisfactorily  shown  lhat  plant  remains  exist  in  older  rocks  than  do 
those  of  animals.  Vet  the  presence  of  graphite,  a  pure  carbon,  and  m)  far  ai 
known  the  result  of  vegetable  growth,  which  is  found  xn  abundance  in  the  older 
rocks,  argues  the  pre-existence  of  rank  vegetation.  'ITie  presence  of  iron  ore  it 
also  considered  by  some  an  indication  of  vegetable  life,  and  iron  is  especially 
abundant  ia  die  earlier  strata.  The  statement  is  common  that  plant  remains 
doubtless  exist  in  the  Earth  and  only  await  future  discovery.  But  this  state- 
ment, based  as  it  is  upon  our  ignorance,  can  have  but  little  scientific  weight. 

Another  supposition,  open  to  the  same  criticism,  is  that  the  conditions  neces- 
sary for  the  presetTHtion  of  plants  were  not  as  favorable  as  for  the  preservation 
of  animals.     This  theory,  however,  has  some  pUusibilily  because  it  is  well  know^ 
that  the  woody  structure  of  plants  is  far  more  destructible  than  the  calcareous) 
silicious  shells  of  animals,  and  it  is  only  these  remains  of  animals  that  arc  usual^ 
found.      Physiology   teaches  the   priority  of  vegetable   life,  for  it  is  essential 
animal  life,  being  its  universal  food.     Another  question  that  frequently  arises  in 
this  connection  is:     How  arc  we  to  account  for  the  existence  of  vegetable  lifi 
upon  the  Earth  before  the  Sun  appeared,  when  plants  cannut  grow  without  sui 
light? 

According  to  the  nebular  hypothesis,  the  light  and  heal  from  the  ne 
Sun  would  have  been  sufficient  to  promote  vegetable  growth,  even  while  it 
yet  so  enveloped  in  the  vapors  of  its  own  aimosphere,  or  concealed  by  the  un- 
precipitated  vapors  surrounding  the  earth,  as  to  be  invisible.  And,  according 
to  the  Mosaic  record,  the  light  abstract  or  cosmical  of  the  first  dny  would  be 
sufficient  lo  promote  vegetable  growth.  But  it  is  highly  probable  as  we  shall  see 
a  little  later  in  discussing  the  creative  days,  that,  in  the  panorama  of  crcaiinn 
which  Moses  saw,  his  attention  was  not  arrested  by  the  low  orders  of  planlt 
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lich  first  appeared,  bui  what  he  records  as  the  creation  of  the  third  day  was 
te  luxuriant  vegetable  growth  of  a  later  geologic  age. 

The  woric  of  the  fourth  day  consisted  in  bringing  into  full  view  the  two  great 

(hts  undcTsiood  to  be  our  Sun  aJid  Mood.     To  appear   with  disks   uf  disliuet 

itltnc  as   we  now  see  them,  instead  of  immense  masses  of  nebulous  mailer,  the 

>cess  of  condensation  must  hare  hccn  far  advanced.     Whether  Ihc   work  of 

^u  dar  resulted  in  far  greater  condensation  thita   existed  at  its  beginning,  or 

iply  in  clearing  up  the  mists  and  clouds  in  the  Karth's  atmosphere  so  as  to 

kveal  ihc  Sun  and  Moon,  seems  difficult  (o  deiermitte.     The  former  view  would 

[CD  lo  make  the  work  more  in  harmony  wjih  ihat  of  ihe  other  days,  as  regards 

magnitude  of  results  aci;omplished  ,  while  the  latter  seems  more  consistent 

Hth  the  facts  as  we  understaud  them.     We  could  not  expect  the  Moon  and  Sun 

arrive  at  the  same  state  of  condensation  at  the  same  time,  for  we  known  the 

loon,  onaccount  of  its  small  size,  is  now  a  cold  inactive  cinder,  a  "dead  planet," 

^hilc  the  Sun   is  still  in  a  glowing  state  of  igneous  fusion.     But  it  >a  not  neces- 

that  we  should  suppose  the  same  amount  of  time  and  force  to  be  eK]>cnded 

the  wnrk  of  each  day  or  that  Uie  accomplished  results  should  be  of  equal  im- 

nance.     The  only  essential  seems  to  be,  an  event  sufficiently  striking  and 

iportant  to  impress  the  mind  of  the  inspired  writer  as  one  worthy  of  especial 

enlion  and  record. 

On  the  fifth  day  the  walert  were  commanded  to  bring  forth  the  various 

rer  animals.      "  Mwing  {reaturfs  "  are  understood  from  the  original  to  be  those 

Ibich  rapidly  multiply,  probably  for  the  most  part  oviparous.     ' '  Fowls  "  include 

rery  fiying  thing,  insects,  pterodactyls  and  other  bird-like r^iles.     "Whales" 

Tncludc  ilie  monstrous  &aiirian»  of  the  Kcptiliun  Age,  and  also,  doubtless,  sharks, 

rociMliles,  and  the  like.     In  the  order  in  which  these  arc  mentioned,  it  is  not 

»y  to  trace  exaf/  harmony  between  GenesUarttt  Geology.     Fishes  might  answer 

'  the  moving  creatures,  as  ihey  are  among  the  moM   productive  of  all  animal 

Ifc.  one  fish  uften  depositing  hundreds  of  thousands  and  even  millions  of  eggs. 

jt  several  other  forms  of  life  appear  in   the  geological  record  before  fishes. 

liate*  and  Mollutks  were  especially  Abundant,  and  Trilobites  less  so.    These 

ly  be  included  in  the  expression  "  moving  creatures,"  as  well  as  other  pecu- 

rly  prolific  animals. 

As  Moses  notices  only  the  most  prominent  points  in  the  earth's  history,  the 

objects  he  mentions  are  doubtless  typical  rcpresenia lives  of  many  others  he 

sses  over  in  silence.     If  we  reason  from  other  points  in  this  history  on  which 

Icicaaed  knowledge  of  nature  has  thrown  great  additional  light,  it  is  safe  to 

that  mAen  we  thoroughly  understand  the  affinities  of  all  the  lower  animals 

losail  and  livin)(,  and  their  exact  relations  to  one  another  through  a  more 

ful  and  intelligent  study  of  these  forms;  and  when  we  have  acquired  a  more 

>ugh   knowledge  of  the  Scripture  record  itself  by  more  profound  study  of 

■dcs  of  meaning  in  the  original  words,  and  more  exhaustive  comparison  of 

lUficripts,  not  omittmg,  in  either  Imc  of  investigation,  the  illumination  of  the 

»ly   Spirit,   then  we  may  expect  to  find  that,  for  their  number,  the  few  words 
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Moses  uses  are  the  most  cotnprehcniive  that  could  be  found,  and  represent  tnoet 
full}'  the  real  relations  cxistiDg  among  the  lower  animals. 

While  most  of  the  life  referred  to  in  ihc  creatioDS  of  this  day  belong*  lo  the 
water  and  is  brought  forth  id  it,  this  cannot  be  true,  with  our  present  under- 
standing  of  the  bird*,  though  it  may  be  of  all  other  flying  things.  In  verse 
Iweiiiy-one,  hom-cvcr,  the  winged  fowl  is  not  included  in  the  expression,  "  which 
the  waieis  brought  forth;"  and  in  verse  nineteen  of  chapter  two  we  are  told 
thai  God  formed  every  fowl  of  the  air,  as  well  as  every  hcast  of  the  field,  "out 
of  tlic  ground."  Frum  this  it  would  be  reasonable  to  conclude  that  the  fowl  of 
the  earlier  part  of  this  day  were  not  the  same  as  those  of  the  latter.  If  we  con- 
sider the  first  fowl  as  representing  pterodactyls  and  other  bird-like  reptiles,  and 
also  a()uaiic  insects  upon  which  these  reptiles  fed,  and  the  last  to  be  reptilian 
birds  of  the  Mesocoic  age,  followed  by  real  birds  associated  with  beasu  of  the 
field,  we  have  an  order  of  succession  exactly  parallel  with  that  which  we  find 
in  the  record  of  the  rocks.  Moreover,  the  lack  of  definiteness  in  the  term  fowl, 
and  also  its  application  to  both  water  and  land  animals,  may  be  a  coven  iodica- 
tion  of  the  transition  from  reptilian  to  bird  characteristics  in  the  Reptilian  age. 
u  has  been  shown  by  Prof.  Marsh,  and  others;  and  thus  evidence  the  fact  that 
the  inspired  Word  of  Uod,  even  in  its  secondary  office  as  expositor  of  nature,  is 
superior  lo  the  latest  discoveries  of  modern  science. 

The  sixth  day  is  devoted  to  the  creation  of  the  highest  of  the  lower  animals 
and,  lastly,  of  man.  Like  the  plants  of  the  third  day.  the  lower  animals  of  this 
last  day  arc  represented  as  brought  forth  from  the  Juirlfi.  These,  no  doubt, 
include  the  gigantic  mammals  of  the  Tertiary  Age  and  all  the  quadrupeds  from 
that  time  to  the  present.  As  man  is  the  highest  of  mammals  the  physical  work 
of  this  day  was  devoted  entirely  to  the  creation  of  ntammals.  The  physical  part 
of  man,  we  arc  lold  in  Genesis  ii.^  7,  was  formed  of  the  dust  of  Ihc  ground. 
But  there  was  more  than  a  physical  creation  on  this  day ;  and  the  form  of  expres- 
sion relating  to  it  is  entirely  ditferent  The  record  represents  the  Creator  as 
summoning  all  the  powers  of  the  triune  godhead  in  this  last  and  crowning  work 
of  all  His  wondrous  acts  of  creation.  Let  us  make  man  in  our  image,  after  ottr 
likeness.  While  man's  body  was  formed  of  the  dust,  and  in  this  one  thing  related 
to  the  lower  animals, — whether  by  genetic  descent  or  hy  immediate  creation 
neither  Scripture  nor  science  fully  assures  us, — this  was  not  all  of  man.  In  addi- 
tion 10  this,  God  breathed  into  his  nostrils  the  breath  of  life  and  man  became 
living  soul.  This  cannot  refer  10  animal  life  of  air-breathing  animals,  for  aU< 
quadrupeds  possessed  this  before,  and  the  same  statement  is  nowhere  made  of 
them.  None  of  the  beasts  of  the  Earth,  or  of  the  cattle,  or  of  the  creeping  things 
bad /Air  breath  of  life.  They  were  never  made  to  become  such  living  immortal 
souls.  No  doubi  the  lower  animals  have  limittd  thinking  and  reasoning  powers, 
but  they  hare  no  power  of  abstract  reasoning  and  no  moral  sense,  'llicy  were 
not  created,  as  wa.<>  man,  in  knowledge,  righteouaness  and  true  holiness  after  the 
image  of  Cod.  Man  in  the  image  of  God  is  a  spiritual  being.  God  is  spirit. 
It  is  [his  spiritual  part  of  man  which  entitles  him  to  dominion  over  Ihc  lowei  aiu> 
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tals,  miQ)'  of  which  have  bodies  that  (ai  out-measure,  out-weigh,  and  over-  power 

If  men  should  ever  prove  that  the  body  of  man  is  developed   from   that  of 

lower  form  of  life,  they  would  even  then  be  far  from  proving  a  like  origin 

his  spiritual  nature;  and  till  they  have  more  marked  »ucceu  in  dcmonitiat* 

~ing  the  former,  there  is  little  ground  for  fear  that  they  will  soort  or  ever  establish 

the  Utter, 

■        Authorities  differ  widely  as  to  what  particular  geological  fortnations  belong 

Hd  the  work  of  each  elective  day. 

W  As  the  plants  of  early  geologic  time  were  marine,  and  perhaps  entirety  sub- 
merged, it  is  reasonable  to  suppose  they  would  not  aluact  the  notice  of  Moses, 
as  the  scenes  were  pictured  before  his  mind'e  eye,  with  anything  like  the  vivid- 
ness of  the  vast  forests  of  the  Carboniferous  Age  which  formed  our  coal  beds 
thousands  of  square  miles  in  extent  and  scores  of  feet  in  aggregate  thickness. 
Piof.  Dana  estimates  that  "  for  a  bed  of  pure  anthracite  thirty  feet  thick  the  bed 
of  vegetation  should  have  been  at  least  240  feet  thick."  If  we  compare  this 
thickness  with  the  depth  of  fallen  and  decaying  vegetable  matter  on  our  oldest 
id  densest  timber-lands,  wc  can  easily  imagine  how  much  noker  must  have 
ten  the  vegetation  ol  those  primeval  forests.  If  the  luxuriance  of  this  vegeta- 
le  growth  was  what  Moses  referred  to,  the  third  creative  day  must  correspond 
rith  our  Carboniferous  period.  The  exces-^ive  heal,  the  great  amount  of  car- 
3IUC  anhydride  in  the  air,  and  the  thick  fogs  and  vapors  which  still  concealed 
le  Sun,  were  all  favorable  to  this  profuse  and  dense  vegcutiou. 

The  first  and  second  days  would  then  be  icprcscntcd  by  the  Archsen,  or 
oldest  rocks  formed,  and  the  Silurian  and  Devonian  Ages  following.  In  these 
strata  nearly  all  the  remains  of  life  we  find  are  marine  and  would  not  impress 
the  mind  of  an  observer.  During  all  these  ages,  too,  the  geologic  record  informs 
OS  there  was  but  little  land  raised  above  the  ocean,  and  this  little  was  but  slightly 
elevated  and  was  barren  of  all  life  but  the  meanest  vegetable  forms.  At  best  it 
would  have  pmenied  but  a  most  desolate  and  unattractive  picture  to  an  eye- 
witness. But  in  the  Carboniferous  Age  the  land  was  greatly  extended,  and  the 
contrast  it  presented  to  the  desolation  of  all  previous  time  must  have  been  pccul- 
iaxly  noteworthy. 
K  During  the  fourth  day,  nhile  the  atmosphere  was  being  cleared  of  its  mists 
Pfead  clouds  so  as  to  reveal  the  celestial  luminaries,  the  subnuetgence  of  this  pro- 
fuse vegetable  deposit  and  Its  burial  by  the  detritus  of  the  sea  under  thick  layers 
of  day  and  sand,  such  as  wc  now  5nd  above  the  coal,  might  have  been  goin^  on. 
Then,  when  the  waters  brought  forth  the  swarm  of  monster  "whales"  and  flying 
reptilet  of  the  fifth  day,  would  follow  in  geologic  order  the  Reptilian  Age  which 
ab^nded  in  just  such  animals.  Following  these,  the  geologic  record  next  dis- 
doKs  the  crawling  sloUi  of  monstrous  size  and  the  other  huge  terrestrial  mam- 
aasocisled  above  witli  the  flint  implements  of  prc-hi!>toric  m.n,  tvhich  closely 
tpood  with  the  creeping  things,  the  cattle,  and  lastly  man,  of  the  sixth  Mo- 
da/. 


Mr.  E.  Palmer^  after  having  enjoyed  cxccpiional  advantages  of  personal  ob-] 
servation,  contribute*  to  the  Anthropological  Society,  of  London,  a  paper  of 
great  merit  on  nine  Auslialian  tribes,  living  chiefly  on  the  streams  emptying  into 
Carpentani  Gulf.  Tribal  boundaries  are  known  and  respected,  but  there  is  nofl 
individual  right  of  land.  When  tribes  met  at  a  common  Testival,  it  was  with  the 
consent  of  the  owning  tribe ;  Ihcy  never  hesitate,  however,  to  cross  a  neighbor's 
ground  for  war  or  blood  revenge.  The  color  of  the  skin  varies  from  black  to 
light  brown.  The  women  are  healthy,  their  children  precocious.  Infanticide 
is  less  common  than  supposed,  but  abortion  is  frequently  resorted  to,  The  men 
are  stoical  and  cruel,  practice  polygamy,  and  arc  skilled  in  deceit.  Mr.  Palmer 
enters  minutely  into  their  hunting,  Toods,  weapons,  arts,  ornaments,  graphic 
methods,  amusements,  beliefs,  myths,  ceremonies,  burial,  and  healing  art. 

That  which  will  interest  most  highly  the  anthropologist  i.^  Mr.  Palmci's  stud- 
ies  in  their  class  system.  Mr.  A.  W.  Howiti  reviews  hts  contnbutioits,  adding 
iafoimation  from  other  sources  bo  as  to  moke  the  chain  as  complete  as  possible. 
Ii  may  not  be  known  to  all  the  readers  of  science  thai  the  Australian  tribes  are 
separated  into  classea,  (our,  or  some  other  number.  The  blacks  are  bom  into 
these  divisions  and  they  mu»t  not  marry  into  their  own  class  or  eat  the  animal 
which  represents  it,  indeed,  they  do  not  bke  to  sec  any  one  else  eat  of  their 
totem.  A  few  speciinens  of  these  classes  from  the  simplest  to  the  more  complex 
will  illustrate  tlie  itubject: 


I 


DIERI 
TRIBE. 

MALK. 

Kararu. 
Matteri. 

MARRIES. 

.Matteri. 
Karam. 

CtllLDRSK    ARK 

Matteri. 
Kararu. 

TOTEMS. 

Hawk,  Liiiard,  Emu, 
[Dog.  etc 
Kangaroo,  Snake, 
fRat,  Frog,  etc. 

YERRUN- 
THULY 
TRIIJE. 

Bunbury.         IWoonco. 
Coobaroo.         Koorgielab. 
Koorgielab.      Coobaroo. 
Woonco.           .Bunbury. 

Coobaroo. 
Bunbury. 
U'oonco, 
Koorgielah. 

Brown  Snake,  Emu. 
Carpet  Sn.ike. 
Whistling  Duck. 
Turkey,  Native  Dog. 

Z 

f 

Marringo. 
Vowingo. 
Bathingo. 
Jinialingo. 

Goochamungo. 
Munjingo. 
Carbumago. 
Ngarran-Ngungo 

Bathingo  and  Munjingo. 
Jimalingo  and  Gooihamungo. 
Marringo  and  Ngarran— NguogO. 
Yowingo  and  Carbuningo. 
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In  the  Uieri  Tribe  it  will  be  noticed  that  there  are  two  classes,  and  that  the 
children  take  the  ntother's  name.  Now  Mr.  Howitt  thinks  that  all  the  tribes 
With  foar  cla&scs  have  each  a  still  more  fuDdamenta)  diviiioo  into  two  main  clashes, 
with  father  or  mother  right.  This  is  subslantiall)'  the  plan  lying  at  the  founda- 
tion of  our  Indian  clans.  Observe  now  the  Yerrtinihuly  Tribe.  The  children 
are  named  aJler  iheir  grandjtarenis,  that  is.  after  mother's  mother  or  father's 
father.  This  method  is  not  found  in  North  America.  The  M)xoijtoci  Tribe  ex- 
hibit a  still  greater  diflcrcntialion.  Kure  malci  and  females  have  sciiarutc  claHS 
titles.  The  boys  are  named  alter  fathers'  fathers,  and  the  girts  after  their  niothcrs' 
mothers. 

Bearing  in  mind  Mr.  Howltt's  remark  upon  the  two  fundamental,  gcntiic 
classes,  and  observing  whether  the  boys'  or  ihc  girls'  names  are  taken  from  the 
same  fuDdameotal  class,  wc  discover  that  among  the  Mycoolon  the  girl  is  of  the 
same  class  name  as  her  mother's  mother.  In  the  KnmiUroi  system,  with  mother- 
right,  the  son  is  of  the  same  class  as  his  father's  father.  In  other  words,  says 
Mr.  Howitt,  in  the  Kamilaroi  system  descent  is  merine;  in  the  Mycooknit  it  is 
agnatic.  As  Mr.  Doney  has  shown  us  that,  amon^;  our  owd  Indians,  the  Uw 
requiring  a  youth  to  marry  out  of  his  clan  has  many  addenda,  pointing  out  whom 
the  bride  shall  be;  so  among  the  Australians,  it  is  not  quite  true  that  any  Koor- 
£)cUh  may  marry  any  Coob^^oo.  We  have  primary  class,  and  secondary  class, 
and,  in  addition,  totems.  Str.  Wm  H.  Flower  has  been  able  to  give  us  a  table 
illustrating  this  in  the  Kuin-Murbura  Trtbc: 


MALE. 

Kurpal — eagle-hawk. 
Kurpal — laughing -jackass. 
Kuialla — eagle-  h.iwk. 
Kuialla — Laughing  jackass. 
KariJbura — curlew. 
Karilbara — clear  water. 
ICanl  b  lira — wallaby. 

Karilbura — hawk. 
MuobI  —curlew. 

Munal — clear  water. 
Munal— wallaby. 

Blonal — h'lwk. 


MARKIES. 

Karilburan  —hawk. 
Karilburan — curlew. 
M  una  Ian — hawk. 
Munalan  —curlew       J^ass. 
Kurpalan —  laughing  jack- 
K  urpaian^-eagle-ha  w  k. 
Kurpalan — laughing-jick- 

[ass. 
Kurpalan — eagle-hawk. 
Kitiallao — laughing-jttck- 

[ass. 
Kuiailan — eagle- hawk. 
K  u  iallan — laughing- j.-(c  k- 

[ass. 
Kniallan — eagle-hawkl 


aitLORCN   ARE. 

Munal — hawk. 
Munal — curlew. 
Karilbura — hawk. 
Karilbura — curlew. 
Kuialla— laughing-jackass 
Kuialla — eagle  hawk. 
Kuialla—  laughing-jackaas 

Kuialla — eagle  hawk. 
Kurpal — laughing  jackass. 

K  urpal — cagle-lutwk. 
Kurpal— laughing-jackass. 

Kurpal — eagle-bawk. 


In  this  scheme  the  law  ol  tuimiog  is  the  ^mc  in  essence,  but  is  more  com- 
plex. In  the  Karilbura  and  Munal  there  are  two  female  totems  and  four  male 
ttNcma;  while  the  K.UT|Mlantl  Kuialla  have  two  male  and  four  female  totems. 
In  the  subclasses,  a  inodilied  form  of  uterine  descent  is  followed  in  the  totems, 
the  line  runs  as  in  the  primary  classes. 

Mr.  Palmer  devotes  a  large  space  to  the  Australian  languages,  giving  vocab- 
nUrics  of  seven. 

Tiii-a 
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A  chapter  of  great  value  to  ihc  anthropologist  is  tha.!  upon  the  ptanis  us 
by  the  natives  cif  Mitchell  and  Fluiders  Rivers  (or  food,  medicine,  stupcfyin 
fish,  weapons,  and  manufactures,  104  species  in  all.  Ouce  in  a  while  a  report  of 
this  kind  is  made,  and  it  always  arrests  attention.  Just  about  the  dme  Sir  John 
Lubbock's  discussions  upon  the  amount  of  land  necessary  to  support  a  savage 
were  hccoming  well  known,  our  own  Government-surveying  parties  began  to 
send  to  the  National  Museum  specimens  of  all  the  foods  used  by  our  aboriginea. 
No  one  can  look  at  the  long  rows  o(  jars  containing  these  foods  without  tealit- 
ing  that  the  great  Englishman  \eit.  out  a  large  factor  in  h\%  problem.  The  same 
fact  appears  from  Mr.  Palmer's  lists.  The  Australians  cat  roots,  bulbs,  rool- 
stalka,  stems,  leaves,  stalks  of  flowers,  buds,  skins  of  stems,  fruits  in  endless 
variety,  and  seeds.  They  eat  some  of  them  raw;  others  roasted,  steamed,  or 
macerated;  and  poisonous  plants  are  subjected  10  a  series  of  soaking,  steepii^, 
mashing,  roasting,  grinding,  and  baking  thai  completely  destroys  the  noxious 
quality  and  furnishes  a  wholesome  food.  Five  of  the  plants  named  are  used  lO 
sicken  fish.  Those  set  down  as  medicines  are  used  as  veritable  drugs  and  not  as 
sorcerer's  charms.  1'hc  list  includes  crushed  leaves,  bark,  and  flowers,  so«ked  or 
steeped,  and  applied  exieroally  for  a  poultice  or  bathing,  or  the  water  is  drunk. 
The  Eucalyfitus  pruinota  lurk  is  bruised  and  wound  tightly  around  the  chest, 
being  kepi  damp  with  water.  The  patient  also  sits  m  a  decoction  of  the  plant. 
The  young  black  fellows  rub  their  faces  with  Drvtera  iadUa  to  make  their  whisk- 
ers grow.  Eighteen  plants  are  mentioned  as  furnishing  material  for  cordage, 
cloth,  nets,  boomeraogs,  reed  spears,  shields,  etc. 


DR.  SCHLIEMANN:  HIS  LIFE  AND  WORK. 

He  has  l^;ain  \-isited  the  Troad;  he  has  again  hired  laborers,  and  lived 
tents,  and  brought  with  him  great  experts,  in  order  to  dear  up  and  verify  what 
remained  obscure  and  doubtful  in  his  former  investigations.  The  main  difficulty 
in  his  mind  was  the  apparent  smallncis  of  ihe  early  city  which  he  found  to  have 
been  burned,  and  which  seemed  certainly  the  city  which  gave  a  basis  and 
local  habitation  to  the  traditions  embodied  in  the  Iliad.  The  gold  found  the 
implied  considerable  wealth;  all  the  legends  pointed  to  the  spot  having  one 
been  occupied  by  a  powerful  and  civilised  people,  aitd  yet  there  seemed  noi 
for  ihcm.  His  new  book  gives  us  the  natural  solution.  He  had  mistaken  the 
acropolis  of  the  "  second  city  "  for  the  whole  of  it.  His  architects  proved  M 
them  that  there  had  been  an  extensive  lower  city  around  the  "  Pergama  of 
Priam,"  which  was  also  burned  in  the  great  catastrophe,  but  was  not  reseided  orj 
built  on  again.  From  that  time  small  and  obscure  descendants  occupied  tt 
royal  site,  and  left  poor  and  shabby  traces  of  their  life  It  was  not  till  the 
cetsors  of  Alexander  enlarged  and  beautified  the  town,  and  the  Romans,   win 
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the  Kntimemality  of  vulgar  upstaru,  b<gan  to  parade  Iliiim  as  the  home  of  their 
ancestors,  that  another  important  town  marked  the  persistent  site. 

Moreover,  he  had  also  failed  to  distinguish  clearly  the  iecoad  and  third 
layers  of  remains  on  this  ever  rc-csiablished  site,  for  the  aettlcrs  who  came  after 
the  great  conflagration  did  i>ot  level  more  than  they  wanted,  and  the  old  build- 
inga  here  and  there  reach  up  through  the  stratum  produced  by  the  third  settle- 
meat.  Again,  what  he  calls  the  sixth  ciiy  was  not  marked  by  a  layer  of  soil, 
bat  only  by  a  large  assortment  of  very  peculiar  nDn-Hcllenic  pottery,  which  he 
had  called  Lydtan,  but  which  he  now  decliaee  to  call  by  any  name,  while  insist- 
ing upon  the  fact  of  its  presence  and  peculiar  character.  The  outcome  of  his 
long  labor  ts,  therefore,  briefly  this:  on  the  site  of  Hi^sarlik,  and  there  only  in 
the  Traid,  there  are  piled  up  one  upon  the  other  a  great  series  of  human  traces, 
reaching  from  the  most  remote  antiquity  into  the  decline  of  the  Roman  Empire. 
These  human  traces  were  separated  into  periods,  in  that  each  of  them  is  covered 
\yf  a  more  or  less  distinct  layer  of  earth  and  ashes,  upon  which  the  next  is  laid. 
TheTc  are  at  least  six  of  these  layers  ;  and  what  is  most  impottaut  and  remarka- 
ble, only  the  topmost  (sixth  or  Hcveiilh)  is  of  what  wc  call  a  historical  char- 
acter. It  alone  shows  the  distinctly  Hellenic  character  in  both  its  pottery, 
its  utensils,  and  its  buildings,  and  reaches  a  very  little  way  (uot  mote  than  six 
feetj  into  the  earth.  Nevertheless,  we  know  that  a  small  Greek  town  existed 
there  for  at  least  six  centuries  before  Christ  If,  then,  the  remains  of  such  an- 
tiquity reach  down  to  only  six  feet  under-ground,  what  shall  we  say  of  the  antt* 
qtiiiy  of  the  older  sctdcmcnts,  which  are  to  be  traced  down  to  fifty-two  feet  under 
the  present  level  ?  The  mind  recoils  somewhat  aghast  from  so  gigantic  a  com- 
putation. But  the  character  of  these  older  remains  corroborates  our  conclusion. 
They  all  bear  a  distinctly  prehistoric  character.  There  is  no  trace  of  coinage,  oC 
writing,  of  painting  on  terra  colta,  nay,  in  the  deepest  layers  even  the  potter's 
wheel  secmi  hardly  known,  and  the  wares  are  of  the  rudest  hand-made  descrip- 
liotL  The  closer  details  as  to  these  successive  layers  of  pottery  arc  very  clearly 
given  in  a  remarkable  letter  from  Rudolph  Virchow — a  European  name— and 
printed  (pp.  37<J  //  »y.)  Id  the  new  volume.  He  there  shows  "  thai  there  is  uo 
place  io  Europe  known  which  could  be  put  in  direct  connection  with  any  one 
of  the  lower  six  cities  of  Hissarlik."  And  again,  af^er  describing  the  character 
of  archaic  Greek  pottery,  he  adds:  "Seeing,  then,  that  this  highly  characteris- 
tic archaic  pottery  is  totally  absent  in  the  deeper  strata  in  Hissarlik,  wc  are  ai  a 
loss  to  discover  what  in  all  the  world  is  to  be  called  Greek  in  iheni.  With  equal 
Iratb  might  many  kinds  of  va^es  from  .Mexico  and  Yucatan,  nay,  even  from  the  ~ 
river  Amazon,  be  called  Greek."  This  is  in  answer  to  the  ignorant  people  who 
anempi  lo  assign  late  historical  dates  to  ail  the  successive  settlements,  save  one. 
The  noo-HelleDic,  if  ixn  pre-historic,  character  of  these  rude  wares  is  singularly 
illustrated  by  comparing  them  with  tlic  oldest  pottery  our  author  found  at 
MyccQs.  Id  the  latter,  though  there  can  be  little  doubt  that  their  date  is  not 
\uxt  than  tea  centuries  before  Christ,  we  find  the  unmistakable  character  of 
HeUeoic  work.     They  are  the  direct  ancestors  of  the  apleodid  vases  imported  to 
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lialy,  and  copied  in  Elruria.  Tliis  fxct  in  itself  makes  all  akepucUm  as  to  the 
antiquity  of  the  remains  at  Hissarlik  iin;>ossib1e.  except  on  grounds  of  ignorance. 
We  h.i¥e  heard  in  our  own  day  of  respectable  scholnrs  who  are  still  skeptical 
about  the  deciphering  of  the  Kgypiian  hieroglyphics,  and  the  cuneiform  vrriiiDgs 
of  Asia.  It  ia  quite  useless  arguing  with  such  people.  All  one  can  do  is  to  be- 
seech them  to  examine  the  evidence  without  prejudice,  and  to  examine  the  evi- 
dence they  must,  of  course,  learn  something  of  the  subject  in  hand.  It  is 
not  enough  to  have  read  Homer,  or  Curtius's  Hisiary  of  Grttet,  or  to  have  gone 
to  the  Troad  as  a  tourist,  and  to  have  seen  the  place.  Archxology  is  a  special 
study,  infesii-'d  no  doubl  by  amateurs,  but  requiring  honest  and  serious  attention. 

The  demODstratioD  that  there  existed  on  the  site  always  recognized  in  class- 
days  as  the  site  of  Troy,  a  very  ancient  and  imponnnt  city,  with  a  citadel  and 
such  wealth  that  considerable  remnants  of  gold  were  lost  or  forgotten  in  its  ruins 
— a  city,  moreover,  destroyed  by  a  great  catastrophe,  and  burned  with  fire  in 
such  a  way  as  to  preclude  all  accidental  misfortune — makes  it  almost  certain  that 
the  poet  or  pocLs  of  th«  Iliad,  ivhatever  historical  basis  their  story  may  have,  cer- 
latnly  attached  their  stories  to  this  site,  and  that  the  memory  of  this  great  confla- 
gration had,  in  some  way,  survived  up  to  the  time  when  the  Iliad  was  composed. 
This,  again,  forces  us  to  place  the  origin  of  this  epic  poetry,  at  least  of  the 
shorter  and  ruder  attempts  which  preceded  the  iliad,  at  an  early  date.  Tbej 
brilliant  theory  of  Augiist  Kick,  that  these  poems  were  first  composed  in  thi 
j£oUc  dialect,  and  then  imperfectly  recast  in  Ionic,  falls  in  with  the  same  argi 
menu  But  wc  must  not  enter  into  learned  discusaons  in  this  paper.  It  is  right' 
merely  to  allude  to  these  literary  and  hbtorical  questions  to  show  how  important 
b  the  light  thrown  by  Dr.  Scblieroann's  excavations  on  questions  which  have 
hitherto  been  disputed  on  purely  bookish  grounds.  Those  who  with  to  have  a 
large  and  clear  view  of  ihc  general  course  of  enlightenment  which  our  early  his- 
tory of  Greece  and  Asia  Minor  has  undergone  from  archaeological  sources,  will 
turn  to  the  brilliant  preface  with  which  Professor  Sayce  has  introduced  Dr. 
Schliemann's  new  volume,  7roja. 

We  have  often  tried  to  induce  Or.  Schliemann  to  dig  on  Hellenic  sites,  but 
his  proper  task  and  the  general  direction  of  his  studies  is  to  investigate   pre-his 
toric  antiquity.     For  this  purpose  he  has  not  only  made  his  magniliceiit  ventur 
at  Mycenfe,  of  which  the  results  are  recorded  in  a  special  work,   and  exhibited 
in   the  splendid   collection  of  gold  and  silver  ornaments  now  at  Athens;  he  haal 
also  investigated  the  alleged  home  of  Ulysses  in  Ithaca,  the  great  tomb-measur 
house  of  the  legendary  kings  at  Orchomenus,  and  some  other  less  importat 
sites.     These  researches  have  conspired  with  sundry  discoveries  of  pre-histork 
tombs  in  .^itica,  and  of  archaic  art  about  Sparta,  m  modifying  considerably  the 
current  notions  of  early  Greek  art  and  its  development.     This  is  the  most  impor- 
tant outcome  of  Dr.  Schliemann's  work,  and  that  to    which    wc  desire   to   cat 
special  attention.     It  used  to  be  a  favorite  theory  among   scholars,   and  is  tio] 
doubt  very  commoii  among  those  who  confine  ihemselves  to  a  grammatical  study  ] 
of  Greek  texts,  that  the  Hellenic  race  was  perfectly  original  in   its  an,  that  th«  ! 
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peculiar  chirActer  of  tbcir  architecture  and  sculpture,  and  painting  wasiheirown 
invention,  and  due  to  no  foretji;n  source.  The  old  legends  of  Cadmus  and  Agc- 
Qor  and  Danaus  bringing  the  arts  from  the  cast  to  the  south  were  rejected,  and 
Greek  art  was  considered  lu  \it  purely  antoehtkorwuSt  as  the  scholars  were  pleased 
to  disguise  the  term  indigenous. 

What  has  been  now  foi:nd  10  be  the  real  state  of  the  case  ?  The  historical 
Greeks  have  been  everywhere  preceded  either  by  Greek  ancestors,  or  by  same 
kindred  nice  who  possessed  both  wealth  and  tngenuicr,  and  had  advanced  no 
small  distance  both  in  the  usef'jl  and  the  ornamental  arts  of  life.  Lei  us  lake, 
for  example,  the  greai  stone  buildings  of  Mycenae.  Here  we  Rnd  enormous 
stones  squared,  or  even  shaped  into  curves,  so  as  to  form  the  inner  surface,  per- 
fccUy  xcgolar,  of  a  great  bee-hive  vault.  We  find  heraldic  sculpture  used  over 
ibeir  gates,  and  such  massive  defenses  as  must  have  mocked  any  auaitani  of 
those  days.  When  Dr.  Schhemann  found  the  royal  tomb  within  these  walls,  he 
found  a  vast  store  of  ornaments,  and  vessels  not  only  beautiful  in  shape,  but 
delicately  and  gracefully  ornamented,  while  the  sculptures  on  stone  and  the  gold 
masks  on  the  faces  of  the  dead  were  rude  and  ugly  to  the  extreme.  The  general 
character  of  these  oinament.<3  could  not  be  called  Greek;  it  was  strictly  prehis- 
toric, barbarous,  if  you  please  j  nor  could  it  be  called  Oriental;  but  there  wer« 
not  wanting  traces  of  Oriental  influence  and  cases  of  Oriental  {including  Egy|>- 
tiao)  manufacture.  A  portion  of  an  ostrich  egg  proved  beyond  doubt  the  exist- 
cnce  of  a  trade  with  Africa.  Rngravcd  gems  of  strange  designs  pointed  unmis* 
takably  to  similar  Babylonian  or  Hiltite  ornaments.  And  if  we  had  fuller  kno<vl- 
edge  of  Ihe  early  art  of  Asia  Minor,  there  can  be  no  doubt  tli.M  we  should  find 
the  Mycenxan  art  was  more  imported  than  original.  Not  that  we  mean  to  deny 
the  originality  of  the  Creeks.  We  desire  rather  lo  coirect  the  meaning  attached 
lo  the  word  originality,  and  insist  that  in  both  art  and  literature  pure  invention  is 
both  rare  and  unsuccessful,  and  that  true  greatness  consists  in  the  genius  of 
adaptmg  and  perfecting  the  forms  or  ideas  handed  down  from  earlier  minds. 
There  are  some  ))roductions  in  which  perfection  of  form  was  very  early  attained. 
The  eailiesi  and  rudest  pots  are  generally  very  ugly  and  clumsy  imitations  of  a 
female  huniun  figure,  sometimes  of  birds  or  beasts,  ajid  so  long  as  this  fashion 
persisted,  np  beauty  was  attained.  But  no  sooner  was  this  idea  abandoned,  and 
mere  curves  studied  with  the  aid  of  the  wheel,  tlian  we  find  shapes  as  graceful  as 
any  that  can  be  designed  in  the  present  day — nay,  superior  to  most  of  them. 
This  is  very  remarkable  in  the  gold  jugs  found  at  Mycenae,  and  which,  though 
of  very  pexfcct  worktnanship,  are  undoubtedly  of  great  ajiiiquity.  And  here  not 
only  the  shape,  but  the  decoration  of  the  surface,  is  both  ingenious  and  beauti- 
ful. In  terra  coita  ware  the  surface  decoration  was  slower  in  coming  to  perfec- 
tion, but  the  shapes  of  many  of  the  vessels  found  in  pre-historic  sites  are  not  to 
be  excelled.  11icrc  was  one  vessel  found  at  Mycenic  tnadc  of  some  kind  of  ala- 
baster, and  probably  imported  from  ICgypt,  which  at  first  sight  looked  for  all  the 
world  like  a  Reoaissance  vase,  the  rim  being  actually  a  waved  circle.  The  reader 
must  go  back  to  the  earlier  Jiiai  and  Myetna  of  Dr.  Schliemann  for  examples  to 
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verify  our  statements.     All  his  rormer  researches  at  Hisaarlik,  and  even  his 
visit  and  further  excavations,  did  not,  however,   satisfy  the  indefatigable  man,' 
who  undertook  in  May,  i88r,  aioumey  through  the  Troad,  very  graphically  told 
(pp.  303-348)  in  his  Tnja.     He  wished  to  sec  whether  there  were  any  other  pre- 
histoiic  sites  worth  excavating,  and  also  what  could  be  made  out  about  the  geog- 
raphy of  the  country  as  described  by  Strabo.     But,  all  through,  the  keen  inter- 
est of  the  traveller,  loving  to  talk  with  and  understand  (he  natives,  and  enthoci-J 
astic  9t  the  sight  of  natural  beauty,  gives  life  and  beauty  to  the  narrative. 

*  ♦  ♦  The  example  of  Dr.  Schliemann  ought  lo  lead  the 

way  to  similar  enterprises.     Already  the  Dilettanti  Society  have  added   to  the 
glories  of  England  by  their  costly  and  conscientious  publications  of  Greek  antiq-j 
Qitics;  already  the  Gerinan  government  has  shown  what  can  be  dose  witb 
very  moderate  outlay,  intelligently  directed,  at  Olympia,  and  still  later  at   Perga^ 
mus.     I,ct  us  hope  that  among  the  many  men  who  have   inherited  fortunes  fa 
beyond  the  requirements  even  of  luxury,   some  will  apply  their  wealth  to  this 
very  noble  end. 

For  a  noble  end  it  is  10  inquire  into  the  rudest  remains  of  long-departed 
races,  and  to  inquire  not  by  theory  and  conjecture,  but  by  an  examinatioD  of  actual 
facts.  The  pure  savage  attends  only  to  the  wants  and  pleasures  of  the  day,  andj 
when  the  sun  sets,  has  no  desire  but  to  steep.  The  higher  men  rise  out  of  thi| 
condition,  the  wider  their  sympathy  with  remote  and  bygone  members  of  theii 
race,  the  more  do  they  prolong  into  the  night  the  interests  and  pursuits  of  th( 
day.  T\\\%  it  it  which  has  ennobled  civilized  man  ;  this  it  is  which  has  given  dig<^ 
niiy  to  the  poorest  and  narrowest  conditions  of  life. 

But  now  that  he  has  been  advised  to  abandon  his  arduous  labor  and  devc 
his  remaining  years  to  a  better  care  of  his  delicate  health,  he  can  look  back  01 
all  these  distinctions  as  only  the  index  of  his  real  desert — that  of  having    addt 
permanently  to  human  knowledge.     What  a  cloud  of  conjecture  atid  hypothesi^ 
has  he  removed  from  both  Troy  and  Mycenn?     For  if  hts  discoveries  have 
turn  given  ri?e  to  many  controversies,  they  are  controversies  about  the  interpr< 
tation  of  facts,  not  about  the  respective   probability   of  rival   theories.       He 
proved  what  modern  skeptics  were  coming  boldly  to  deny,  that  the  old  legent 
of  the  Greeks  liad  a  local  attachment,  and  were  based  upon  facts  in  past  history^ 
He  showed  that  the  sites  of  cities  arc  permanent  things,  which  men  will  not  si 
render  even  after  violent  catastrophes,  and  that  we  may  always  seek  the  old  un 
der  the  new.     The  growth  of  legends  about  tombs  of  great  men  is  pariicularlj 
interesting,  for  it  can  be  paralleled  in  the  legendary  history  of  other  and  distinct 
branches  of  the  Aryan  race.     Above  all,  he  has  added  a  great  store  of  facts  fo 
the  comparxlive  study  of  pre-hisioric  man  in  the  south  of  Europe.     We  are  no<r ' 
beginning  lo  see  the  general  features  in  the  industry  and  the  ornaments  nf  prim- 
itive men,  and  the  curious  tniih  that  the  pottery  in  all  the  pre-hisioric  hiraia  "Smk 
Tioy,  up  to  the  verge  of  the  Greek  remains,  is  perhaps  less  like  these  remaiugfl 
than  it  is  10  the  prc-hiatoric  pottery  of  Italy,  Germany,  or  even  Pctu,  shows  ihat™ 
we  may  yet  attain  to  a  general  view  of  the  slate  of  man  under  certain  cotidttions 
of  life. — Uarptt't  Sf^nihfy  far  May. 
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METEOROLOGY. 


BIRTH  OF  THE  TORNADO. 


CAIT&Uf  SILAS  BBMT. 

Tbe  prevailing  winds  of  the  Basin  of  the  Mississippi  are  frcun  ibe  westward ; 
being  from  the  nonhwui  la  winter  and  from  the  southwest  in  sumtner. 

The  we3ierl]r  winds  are  cold,  dry  and  compact,  or  heavy;  whibt  the  south- 
eriy  winds — especially  if  coming  from  the  Gulf  of  Mexico — arc  warm,  moist  and 
diffuse,  or  light. 

This  marked  meteorological  difference  in  these  winds,  forbids  their  ready  or 
fluent  commingling,  but  on  the  contrary,  in  fact,  rather  establishes  a  vital  antag* 
onism,  between  them,  which  leads  to  dire  conflicts  for  supremacy  wherever  they 
encounter  each  other  duiing  the  trinsition  seasons  of  spring  and  autumn;  at 
which  limes,  the  atmospheric  convulsions  are  often  so  great  as  to  culminate  in 
most  destructive  storms. 

When  these  encounters  take  place,  the  north  wind,  owing  to  iis  greater 
speci6c  gravity,  wedges  under,  or  undcr-runs  the  lighter  south  wind  and  is  thus 
placed  between  the  warm  earth  below  and  the  slill  warmer  south  wind  above, 
and  feeling  the  impulse  of  its  increasing  temperature,  begins  to  ex|)3Qd,  but  be* 
iog  still  pressed  onward  by  its  own  volume  in  the  rear  and  finding  no  escape,  its 
trsvoil  begins. 

Meanwhile,  its  own  chilling  effect  upon  the  humid  atmosphere  above  coii- 
denses  and  wrings  out  from  the  latter,  torrents  of  rain.  This  rain  in  turn,  how> 
ever,  is  not  unfrequently  converted  into  heavy  haiJsiorms  before  it  reaches  the 
earth,  by  the  rapid  evaporations  to  which  it  is  exposed  in  passing  through  the 
cold,  dry  stratum  of  north  wind  beneath. 

The  struggle  thus  begun,  continues  until  the  underlying  cold  wind  finds  a 
weak  spot  in  the  stratum  above,  through  which  it  makes  a  breach  and  butsis  forth 
whh  an  upward  force,  proportioned  to  the  pressure  it  is  susuining. 

An  opening  once  made,  the  tush  of  the  surrounding  air  towards  the  central 
outlet — obedient  to  physical  law — assumes  a  rotary  and  upward  whirl,  the  vortex 
of  which  is  a  vacuum,  but  whose  substance  becomes  a  writhing  column  of  wind, 
water  and  electric  fire;  with  its  base  resting  upon  the  earth,  but  whose  summit 
reaches  above  the  contending  winds;  and  the  Tornado  has  sprung  into  existence, 
ready  to  start  on  its  brief  but  terrible  career  of  destruction  and  death  I 

In  addition  to  this  whirling  movement — the  velocity  of  which  is  beyond  com- 
putation— the  tornado  at  once  takes  place  on  an  onward  or  progressive  motion 
om  the  earth's  surface,  whose  path   is   probably  the  resultant  of  the  relative 
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strength  ^nd  dircciions  ai  their  impact,  of  the  original  winds  to  which  the  tornado 
owes  its  {ECDcsts,  and  which  path  it  pursues  until  chc  equilibriutn  of  the  attnos- 
phere  is  restored. 

St.   l^uis,   Mo.,  .April  12,    1884. 


METEOROLOGY    REVOLUTIONIZED  BV  THE  WEATHER-MAP. 


ISAAC   P.  JfOVES. 

Ko  departmeni  of  Science  was  ever  revolutionized  to  a  greater  extent,  bjT 
any  one  step,  than  wx'*  meleoTol(^}r  by  the  Weather- Map. 

Prior  to  the  discovery  of  the  Western  Hemisphere  the  world  knew  little 
about  the  geography  of  the  globe.  Till  wieiice  had  advanced  and  given  us  the 
telegraph  and  all  the  details  neccssarj'  for  the  complete  Wcather-Map  we  knew^ 
coroparaltvely  little  about  meteorology. 

At  first  it  may  seem  strange  tliat  such  should  be  the  case,  yet  the  intellif 
world  will  admit  that  we  cannot  know  much  atwut  any  subject  until  we  have 
and  complete  facts,  and  that  Rieteorolojty  is  no  exception  to  the  rule. 

1'he  Wrather->fap  opened  a  new  field,  replete  with  facts,  which  all  the 
years  were  unknown  to  u», 

In  order  to  have  a  Weather-Map  of  any  value,  we  must  not  only  have 
extended  territory,  but  that  territory  must  be  under  the  jurisdiction  of  one  central 
head.  Id  this  respect  the  United  States  is  pailicularly  fortunate.  Three  times 
daily,  at  7  A.  M.  and  3  and  1 1  P.  M. ,  the  reports  are  sent  in  from  all  parts  of 
OUT  extended  country  to  the  central  office  at  Washington.  From  data  thus  col- 
lected, the  daily  Weather-Map  ig  ereaied  and  the  "  indications,"  daily,  morning 
and  evening,  telegraphed  lo  the  |>res5  of  our  cities  and  towns. 

Prior  to  the  advent  of  this  Map  we  were  dependent  upon  the  branch 
science  known  as  "physical  geography"  for  our  knowledge  of  meteorology;  no 
the  fact  is  revealed  to  us  thai  the  old  system  could  give  us  but  little  practit 
information.     We  will  not  however  complain  of  this  old  system,  or  its  leaching 
prior,  say  to  [875,  or  before  the  Map  had   become  the  perfect  thing  that  it   is 
to-day;  but  from  1875  on,  to  date,  it  is  surprising  that  the  new  system  has 
so  much  neglected. 

■Although  the  Map,  in  the  United  States,  was  established  about  1870,  its  F 
editions  were  quite  crude  and  it  necessarily  took  a  number  of  years  to  arrive 
the  perfect  work  of  to  d.ty.     Some  may  think  the  progress  slow,  but  when 
crni*'  to  consider  the  difficulties  in  the  way,  the  little  uiomi  support  this  tusiiiu- 
tion  h4s  (vceived  from  the  public  and  the  general  lack  of  interest  whereby  gcu-, 
erous  a]>|iropn.itions  become  practical  and  available,  the  wonder  is  that  the  siife 
ject  has  been  advanced  even  to  its  present  condition. 

In  the  old  system   there   was   necessarily   too  much   dependence  upan 
deductive  principle;  in  the  new  we  have  a  fine  illustration  of  the  inductive  prii 
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ciple.  In  the  topography  of  the  country  we  have  the  hilt  and  v«lh:y.  Although 
these  combinations  form  only  two  faaors  th«  diversity  of  landtCJtpe  which  they 
produce  is  infinite. 

The  atmospheric  counteriiait  of  the  hill  and  valley  is  high  and  low  barocn- 
cter — technically  called  "  High"  and  "Low."  These  terms  the  reader  should 
bear  to  mind.  "Barometer"  it  a  long  word,  so  in  the  phraseology  of  the 
WeatliCT-Buieau  it  is  dropped,  and  the  words  "  High  "  and  "  Low  "  respectively 
stand  for  hi^h  and  low  barometer. 

The  terrestrial  hill  and  valley  arc  quite  permanent — as  s  mass  they  may  be  said 
to  be  permancDt.  The  muuotairi  chains  and  hills  and  the  valleys  remain  about  aa 
they  were  when  man  first  iahabiced  the  earth;  hut  not  so  with  the  atmospheric 
hill  and  valley.  They  are  ever  changing ;  never  twice  alike.  They  are  as  varied 
as  the  clouds,  and  in  their  variety  they  more  resemble  the  kaleidoscope  than  any. 
ihmg  else.  These  changes,  from  hour  to  hour,  day  to  day,  produce  what  we 
term  "  (he  weather. "  'Hiey  ate  ever  on  tlie  move,  on  general  lines,  from  the 
west  towards  the  east.  We  live  on  a  globe ;  the  heal  which  sustains  life  thereon 
comes  from  the  Sun,  but  this  heat  alone  will  not  sustain  life.  The  biMly  that 
receives  the  benefit  of  this  heat  must  be  in  condition  to  appropriate  it  to  a  good 
adv&nugc.  SateUites  have  not  this  power  or  quality — planets  have.  Through  the 
Weather-Map  we  aie  enabled  to  understand  the  imponant  part  heal  plays  in  the 
economy  of  Nature  as  never  l>efore.  From  the  old  system  we  learned  about 
the  seasons  and  their  general  cause,  but  before  the  advent  of  the  Map  it  was 
impossible  to  explain  these  peculiar  lines  of  heat  and  cold  which  arc  independent 
of  latitude  and  of  the  position  of  the  sun  in  the  ecliptic.  We  could  not  explain 
why  the  isoiherniat  lines  at  times  run  from  the  extreme  northeast  to  the  southwest, 
or  from  tlie  southeast  to  the  northwest.  Why  it  was  sometimes  as  warm  in  New 
England  as  in  the  cotton  States.  Why  cold  in  N'ew  England  white  it  was  very 
warm  in  the  region  of  Dakota  and  Montana.  Why  some  localities  at  times  suBer 
from  drouth  while  others  are  abundantly  supplied  with  moisttirc. 

Under  the  old  system  they  even  did  not  know  what  a  storm  was;  they  had 
no  conception  of  sionn  centres  and  where  one  storm  began  and   another   ended. 

II  it  rained  two  or  three  weeks  In  succession  it  was  thought  lo  be  one  pro- 
tracted storm,  while  on  the  contrary  it  was  the  result  of  a  scries  of  storm  centres 
liassing  over  the  country.  Neither  could  the  old  system  explain  the  tornado,. 
hurricane,  or  cyclone,  call  it  what  we  will.  It  could  not  satisfactorily  explain 
nninerous  phenomena  connected  with  this  department  of  nature— all  for  the 
simple  reason  that  the  facts  which  the  Weather -Map  has  revealed  to  us  were  then 
ioaccessable.  If  we  will  heed  the  teachings  of  this  wonderful  itistrument,  which 
may  well  be  termed  "The  Geography  of  the  Atmosphere,"  we  will  understand 
this  department  of  Nature  as  never  before. 

The  Map  reveals  the  faa  that  the  areas  of  hi^h  and  low  barometer  are  al 
the  while  pissing  over  the  earth's  surface,  in  belts  and  ou  general  lines,  from  the 
west  towards  the  east.  From  this  it  roust  not  be  understood  that  they  move  on 
parallels  of  latitude,  nor  even  take  quite  straight  courses  across  the  country,  for 
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the]r  do  not;  on  the  conlnry  they  move  on  very  irregulu*  lines,  and  at  times  tikf 
I  direction  of  43*  and  even  90"  to  the  parallel  of  latiiude.  Sonseiimes  taking  a 
northeast  or  a  southeast  course,  zigiag,  like  the  letter  W ;  and  ihcy  even  at  times 
travel  due  west.  But  whatever  their  local  direction;  their  general  ceurse  a  the 
while  from  the  w»t  toward  the  cut,  or  towards  the  rising  Sun.  The  changes 
are  infinite  :  "  Low"  being  the  governing  factor,  it  is  necessarily  the  one  about 
which  the  most  may  be  said.     It  may  be  asked, — What  is  •*  Ixtv  "  ? 

There  is  no  branch  of  science  but  what  leads  up  to  some  unknown  power  or 
caoie.  In  meteorology  "  Low  "  is  the  great  unknown.  We  know  that  it  exists. 
Wc  know  how  it  passes  over  ihe  country,  and  know  its  effects.  But  why  should 
it  obey  the  law  it  does?  At  this  point  I  shall  submit  a  theory,  the  only  theory  1 
about  the  whole  subject.  t  do  not  claim  for  it  more  than  iu  name  implies.  "bS 
theory,"  and  I  have  no  desire  to  hold  to  it  if  unsupported  by  reason  and  fact, 
and  am  ready  at  any  time  to  accept  a  better  reason  or  expUinatioQ  whenever 
offered.  M 

"  Low  "  is  the  concentration  of  the  Sun's  rays,  and  may  well  be  illustrated 
by  ihc  double  convex  lens,  commonly  called  a  "Sun-glass,"  when  passed  over  a 
paper  and  so  held  as  to  focus  the  rays  of  the  Sun.     We  will  the  better  under- 
stand the  theory  by  imagining  ourselves  to  be  present  when  the  well  formed  ^ 
earth  is  started  in  space.  f 

The  surface  of  the  earth  t$  varied.  This  feature  necessarily  causes  uneven- 
ness  of  latent  forces  when  the  heat  of  the  Sun  is  caused  to  concentrate  on  _ 
totne  one  favored  point.  The  heat  acting  on  the  water  is  the  while  forming  I 
clouds.  The  concentration  of  heat  causes  rarification  of  the  air  at  this  point — 
Nature's  attempt  to  form  a  vacuum.  The  cooler  surrounding  air  rushes  in  to  fill 
the  place  of  the  rariflcd  air ;  a  current  of  air,  called  wind,  towards  this  point,  is 
the  result.  This  brings  the  clouds  that  have  formed,  from  all  points  of  the  com- 
pass, towards  this  center.  These  clouds  iioi  only  precipitate  and  thereby  help 
cool  the  surrounding  air,  but  they  shut  off  the  heat  from  the  Sun.  The  heat 
from  the  Sun  then  concentrates  on  another  point  a  thousand  or  two  thousand 
miles  distant,  and  the  same  result  follows — around  the  world.  The  next  day 
when  the  Sun  reappears  in  the  east  the  first  "Low"  is  drawn  towards  the  new, 
or  last  one,  which  relatively  lies  to  the  east — call  it  No.  la.  No.  »  is  drawn 
towards  No.  1 ;  No.  3  to  No.  j,  etc.  Thus  the  "  Lows"  travel  till  they  form 
well  established  belts  around  the  world.  Between  the  "  Lows  "  are  located  tho 
"Highs." 

If ''Low*'  is  the  concentration  of  heat  and  thus  tnoves  along  the  earth's 
surface,  the  question  may  be  asked,  why  does  it  not,  after  mid-day,  travel  to- 
wards the  west  t  It  does  at  times,  and  is  at  all  limes  undoubtedly  retarded  in  its 
course  towards  the  east.  Whether  this  theory  is  true  or  not  we  cannot  deny  the 
fact  that  "  Low  "  travels  as  it  ilocs,  on  general  lines,  from  the  west  towards  the 
east  or  towards  the  rising  Sun. 

The  surface  movement  of  the  wind  is  towards  this  center.  But  as  the  winds 
coming  from  the  four  points  of  the  compass  react  upon  each  other,  Iheli  direc- 
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lion,  u  thef  near  the  centre,  U  that  of  3  spiral  carve  rather  than  a  straight  line. 
The  heated  air  at  the  ceatre  of  "Low"  ascends  in  a  like  manner  as  boiling 
water.  TJie  cloodn  lirmighi  by  the  winds  generally  precipiute  heforc  ihey  reach 
the  centre,  but  not  always. 

At  limes  when  a  slomi-ccntre  is  near  us.  yet  not  «  near  but  what  the  clouds 
are  a  little  broken,  if  we  will  look  bcavcnward  we  will  see  other  lighter  clouds 
travelling  in  an  opposite  direction  from  those  near  the  surface.  These  upper 
currents  are  caused  by  the  ascending  currents  at  "Low,"  rushing  outward  to 
fill  the  apace  on  the  tipper  part  of  the  column  of  air  in  the  regions  of  "  High." 
So  we  have  "  Low"  moving  in  great  horizontal  circles  along  the  earth's  surface, 
and  in  combination  therewith  the  aimosphere  moving  in  great  perpendicular — 
hoop-like— circles  towards  the  track  of  these  horixootal  circles. 

The  air  from  the  bottom  of  "  High  "  is  being  drawn  from  to  supply  "  Low," 
when  it  ascends  and  travels  back  lo  supply  the  top  of  the  column  "High,"  from 
whence  it  was  drawn.  Thus  the  round  of  motion  of  the  atmosphere,  and  tbiiii 
Nature's  plan  to  keep  the  air  we  breath  in  healthy  activity.  Man  in  his  small 
way  can  never  hope  to  equal  this  grand  plan  of  Nature. 

If  we  were  unacquainted  with  the  peculiarities  of  Nature  wc  would  be  apt 
to  think  that  the  nearer  wc  were  to  the  equator  the  warmer  it  would  always  be. 
It  is  generally  warmer,  that  is,  the  general  heat  of  the  tropics  is  greater  than 
that  of  the  temperate  zones,  and  yet  we  know  that  it  is  oflentimes  hotter  from 
45*  to  50'  N.  Latitude  than  at  or  near  the  Equator.  Before  wc  had  the  per- 
fected Weather-Map  this  phcDOmenoii  could  not  have  been  explained,  but  now 
we  not  only  can  readily  explain  it  but  we  can  the  better  understand  the  infinite 
wisdom  in  having  it  so. 

The  Earth  is  far  more  productive  in  consequence  of  the  laws  that  govern  the 
conceotraiion  of  the  heat  of  the  Sun.  causing  "Low"  to  frequently  travel  on 
very  high  lines  of  lilitude,  whereby  the  necessary  heat  foMhe  propagation  of 
plants,  vegeubles  and  fruits,  euential  for  the  existence  of  high  animal  life  is  ex- 
tended so  far  from  the  Equator. 

There  are  portions  of  our  earth's  surface  which  never  receive  any  benefits 
from  ' '  I.AW,"  and  these  arc  dcscit  places  where  there  is  no  water  present.  There 
is  no  heat  in  the  earth,  at  least  along  its  surface  \  all  the  heat  we  have  we  deri<^e 
from  the  Sun.  E>esctt  places  durin);  the  day  arc  heated  more  readily  and  to  ft 
greater  degree  than  where  there  is  an  iibuixlancc  of  water  present,  but  ihey 
become  Tcry  cold  during  the  night.  Between  sunset  and  sunrise  they  lose  the 
greater  portion  of  the  heat  they  have  received  during  the  day.  Wherever  there 
if  water  sufficient  to  generate  clouds  a  more  even  temperature  will  be  maintained 
than  where  there  is  no  water.  "  Low"  will  not  stopovernight  where  there  it  no 
iDOtslure.  The  clouds,  including  all  moisture  in  the  air.  act  as  a  canopy,  or  ao 
agent  lo  retain  the  heat,  so  in  order  to  convert  a  desert  into  a  fruitful  country, 
one  that  will  be  visited  by  "Low,"  we  must  introduce  water  in  some  way,  suffi- 
cient at  least  to  grow  hardy  trees  and  shrubs. 

The  Map  proves  that  the  winds  blow  in  general  lines  towards  the  "  Low." 
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This  being  the  case  it  Dccessaril)*  follows  thai  if  "  Low  "  is  on  a  bigh  line  or  UU- 
tudc,  say  45°  to  50°  N.,  wc  will  have  south  winds,  which  are  warm.  If 
"  I^w"  is  on  a  low  line,  say  in  the  Cotton  Sutti,  to  the  north  thereof  we  will 
have  cold  nurih  winds.  "  High  "  rejireseniing  the  aitnoipheric  hil!,  there  is  no 
movement  of  air  towards  it ;  so  no  warm  air,  or  more  than  TcUtivclj  warm,  can 
be  present  In  ihc  area  of  "  High"  and  ihe  atmosphere  there  must  necessarily  be^ 
relatively  cool.  H 

It  will  be  seen  that  what  warm  "  the  wind,"  and  the  movement  of  "  Low,"  ~ 
which  produces  the  winds,  are  quite  different  forces;  yet  it  is  often  asked  if  the 
speed  of  "  Low ''  is  caused  by  the  power  of  wind.     The  wind  is  dependent  upon 
"  Low"  and  not  "Low"  upon  the  wind.  ^ 

Although  "  High  "  follows  and  surrounds  "  Low  "  it  does  not  do  so  in  anyV 
regular  nanaer.  Nature  in  tbis  department  is  very  irregular,  and  the  Weather- 
Map  which  is,  as  it  were,  a  photograph  of  ihe.se  changes  of  the  aimospbcre  from 
hour  (0  hour,  plainly  reveals  this,  and  shows  that  "  High  "  follows  and  moves 
with  "  Low  "  over  Ihe  country;  entering  gentraUy  at  the  west,  locally  from  the 
south  to  the  extreme  aorthwett,  and  that  the  two  pass  over  the  counuy  in  aU^ 
conceivable  shapes  and  on  all  sori^  of  lines.  ■ 

We  may  imagine  the  whole  of  the  atmosphere  as  a  great  sea  of  "High" 
with  ihe  valley  ' '  Low  "  moving  through  it.  Sometimes  alternate  areas  of  "  Low  " 
and  **  High  "  pass  from  the  tvest  towards  the  east;  sometimes  the  "  High"  wtU 
be  in  the  north,  the  **  Low  "  in  the  south  ;  the  "  High  "  in  the  south  and  "  Low  " 
in  the  north,  or  additional  variety  be  given  by  combinations  of  these  factors. 
Then  this  variety  is  Mill  increased  by  their  size,  shape  and  speed  as  they  |>as3 
across  the  counuy, 

When  we  have  made  ourselves  familiar  with  these  forces  and  their  move- 
meats  we  will  be  prepared  to  understand  the  peculiar  features  of  the  weather — 
why  it  is  hot  at  the  north  while  cool  at  the  south — why  one  season  is  cool,  wet 
or  dry,  another  hot  and  dry,  or  even  wet;  no  matter  what  the  weather  tnay  bCi 
the  Map  satisfactorily  explains  it  all 

"High"  and  **Low"  travel  in  irregular  belts.  At  times  we  will  hav( 
"Low"  in  the  north;  "High"  central,  and  another  bell  of  "Low"  to  th< 
south.  This  neuiralites  the  efTecls  of  heat  and  cold.  Take  away  the  north 
"  Low  "  and  it  will  be  very  cold  in  the  south,  and  in  winter,  the  Gulf  States  be 
apt  to  hare  a  snow-storm  ;  lake  away  the  south  "  Low  "  and  it  will  be  very  warm 
throughout  the  country.  During  the  winter  and  spring  we  generally  have  more 
south  "  Lows,"  and  "  Lows"  which  travel  from  the  southwest  to  the  northeast, 
than  in  the  summer.  But  there  is  no  regularity  about  it.  A  so-called  "  ixttth- 
cast  storm  "  is  the  result  of  a  southwest  "  Low,"  or  an  area  of  low  baromctc 
advancing  from  the  southwest. 

When  a  storm-centre  is  to  the  west  of  a  locality  that  locality  will  have 
easterly   wind,  and   when  the  i-cnirc  has  paacd  to  the  cast  a  westerly  wind  wil 
foUow  in  its  track,  west,  southwest,  or  northwest,  depending  on   the  line  oe 
which  the  "  Low  ''  is  travelling. 
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Whether  the  stonn  produces  rain  or  snow  depends  somewhat  on  the  seoaon, 
but  more  especially  on  the  latitude  of  "Low." 

Lecal  stortns  comes  from  the  confines,  or  outer  lines  of  the  passing  "  Low," 
and  rnoxtly  occur  during  the  warmer  month  when  "  Low  "  is  on  a  high  line  of 
Ulitude,  or  when  there  is  not  any  very  wcll-delincd  centre.  A  tornado  is  a 
severe  local  storm  which  occurs  in  the  track  of  "  Low  "  and  genera)))'  when 
*'  Low  "  is  on  a  high  line,  or  passing  lu  a  high  line. 

It  would  require  loo  much  space  to  enumerate  all  the  changes.  A  clo$« 
observation  of  the  Wcathcr-Map  for  a  season  will  explain  all.  When  wc  have 
bccorDc  ^miliar  with  this  map  we  will  readily  see  the  absurdity  of  the  statements 
nude  by  the  so-called  "weather-prophets."  They  often  say  "it  will  be  pleas- 
ant or  stormy."  "  When?"  is  ihe  pertinent  question,  for  we  see  that  it  all  de- 
pends upon  the  location  and  relation  of  these  two  factors  "High  "  and  "l^w." 
It  may  be  very  stormy  weather  in  one  section  and  not  in  the  other.  Until  the 
"  weather-prophet"  can  locate  his  storms  and  give  us  the  positions  of  "  High  " 
and  "  Low"  he  had  belter  remain  silent;  and  if  he  remains  silent  till  then,  he 
wilt  be  forever  a  silent  man. 

At  present  the  territory  from  Nebraska  to  the  Atlantic  Coast  is  well  supplied 
with  stations,  but  from  there  to  the  Pacific  we  have  very  few,  and  these  far 
apart.  As  most  of  our  storms  come  from  the  west  it  would  be  a  great  advant- 
age to  us  to  have  more  st.itians  in  this  locality  j  not  only  due  west  but  well  to 
the  southwest  and  to  the  northwest,  from  Lower  Califotnia  to  the  British  Pos- 
sessions. 

A  few  storms  come  from  the  south.  We  should,  therefore,  be  prepared  to 
have  ample  warning  in  regard  to  ihem,  and  have  stations  through  Mexico  and 
one  or  two  sea-stations  in  the  Gulf  of  Mexico,  and  a  few  more  on  the  West  India 
Islands.  We  need  protection  from  the  west  generally;  that  is,  give  the  most 
generous  interpretation  to  the  term  west,  for  these  slorm-ceatres  as  they  pass 
around  the  world  are  liable  to  travel,  as  we  often  see  them  in  the  United  States 
for  a  distance  of  t,ooo  or  1,500  miles  due  north.  We  should  be  ptepaied  against 
these  erratic  or  occasional  ones  as  well  as  against  those  of  a  more  regular  course 
which  enter  our  territory  by  the  regular  west-gate. 

Most  of  the  "  Lows  "  that  pass  over  the  United  States  pas*  to  the  Dortheait, 
either  through  the  St.  Lawrence  Valley,  or  somewhere  between  there  and  Cape 
Hatieras;  hence  the  prevalence  of  fog  and  stormy  weather  off  this  northeast 
CUK. 

More  interest  should  be  centered  on  this  subject.     When  this  is  done  it  will 
inot  be  difficult  to  obtain  more  stations  in  the  localities  where  they  are  so  much 
needed. 

There  is  a  bright  day  ahead  for  this  despised  branch  of  science,  and  when  it 

I  arrives  our  Weather  Bureau  will  become  cnc  of  the  most  influential  branches  of 

government,  and  one  we  will  support  in  the  most  effectual  manner,  because  of 

the  practical  beiieRts  we  will  derive  from  iis  more  perfect  state.     The  Map  will 

[open  to  us  Dew  avenues  of  pleasure  and  mtcresi;  and  witen  its  tfcauiiesand  prar- 
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At  9  o'clock  on  April  ist,  a  hailstorm  vbited  this  sectioH,  so  rcmarksble 
some  respects  thst  I  thought  b  short  description  of  it  would  be  of  interest  to  th 
readers  of  the  Rxvii^w. 

The  preceding  day  had  been  remarkable  for  a  rise  in  temperature  Irom  38* 
in  the  morning  to  64^  at  3  o'clock  P.  M.     At  9  P.  M.  the  temperature  was  54 
l*he  wind  on  the  morning  of  the  jtst   was  from   the  east,  btit  at  9  o'clo' 
changed  to  the  south,  from  which  direction  it  blew  ({uice  briskly  all  day. 

Early  on  the  morning  of  the  tsi  there  was  a  light  shower  with  east  via 
This   was  followed  by  a  fog  and  light  sprinkles  ol  rain  until  8:50  A.  M.,  when 
the  clouds  became  so  dense  that  it  was  difBcull  to  read  ordinary  print  on  account 
of  darkness.     At  just  9  o'clock  rain  began  to  fall  and  five  minutes  later  the  hail  ■ 
vru  lirst  noticed.  f 

The  largest  stones  were  three  and  a  half  inches  in  circumference,  and  their 
shapes  were  so  varied  and  extraordinary  that  the  storm  must  certainly  be  called, 
the  most  wonderful  ever  occurring  here. 

First,  there  was  the  ordinary  spherical  form, — some  of  these  being  endrcljr 
transparent,  and  others  containing  mjisscs  of  snow  at  the  centre.  _ 

Secondly,  the  Icns-shapcd  stones,  some  nucleated  and  others  not.  ^ 

Thirdly,  what  1  would  call  the  <gn4yloid  form,  since  it  resembled  a  button. 
It  would  have  been  lens-shaped  but  for  two  circular  creases  on  the  oppo- 
site sides.  Outside  of  the  crease  the  stone  was  of  unequal  transparency,  lines  of 
white  seeming  to  diverge  from  the  crease  to  the  ciicuroference;  but  when  these 
were  looked  at  edgewise  they  were  seen  to  be  circular.  The  following  diagram 
tllustrales  the  form  of  a  fourth  variety.  This  is  but  a  modili- 
ration  of  number  two,  the  lens-form.  Number  five  was  the 
most  remarkable  of  ail,  and  if  any  scientist  can  account  for  its 
form  I  would  be  pleased  to  hear  from  him.  It  Is  a  mcxlifica- 
tion  of  the  so-called  condyloid  form,  and  this  very  accurately  re-J 
presents  the  form  of  about  one-tenth  of  the 
large  stones  that  fell  here  during  the  siorm. 

The  i>art  marked  "a"  was  usually  one 
iiKh'  across,  oacthird  of  an  inch  thick  and 
usually  with  a  nucleus  of  snow,  "b"  is  a 
small,  thin  appendage,  while  directly  opposite  was  a  curious  plate  of  ice  "c"  ooe-J 
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fourth  of  sn  inch  ihkk,  the  margio  (beiog  marked  with  lines  as  above  described), 
resembling  x  horiieshoe.     The  center  of  ihis  part  was  thinner  and  iranstiarent. 

Of  eighteen  Urge  sionci  picked  up,  two  were  spherical,  thirteen  lens^hapcd, 
two  with  horseshoe  attachment  and  one  lilce  number  four,  whinh  might  be  called 
the  triKiai  form.  Of  tliese  eighteen  hail  stones  only  scrca  had  uuclei.  Some  of 
them  also  had  a  peculiar  roughness,  comparable  to  that  on  the  rind  of  an  orange, 
which  I  think  I  have  never  observed  before. 

More  than  an  hour  has  now  passed  since  the  storm  ceased,  yet  from  my 
window  I  can  still  see  a  few  of  the  hnil-siones  thai  have  been  diminished  lo  the 
siic  of  a  pea  by  a  temperature  ul  (uriy  aio<-  drt^rios. 

MORKISON,  III.,  April  i,  t&g^. 


RUSSIAN  FRUITS  FOR  AMERICAN  PRAIRIES. 


PROr.    A.    E.     l>Ol>KHOE. 

A  bnlletin  lately  received  from  the  Iowa  State  Agricultural  Colleae  is  occa> 
pied  bjr  the  account  of  Profesior  Budd's  "  Experiments  with,  and  Investigation 
of,  the  Fruits.  Trees  and  Shrubs  of  the  North  of  Europe."  In  the  search  for 
varieties  of  fmiu  adapted  to  the  trying  extremes  of  climate  met  in  Iowa,  Profe* 
sor  Budd  was  led,  several  years  since,  to  look  to  the  north  of  Europe  for  varie- 
tie«  not  then  on  nur  list,  in  hope  ihai  they  would  prove  better  adapted  to  the 
needs  of  the  noTthwestern  horticulturist  than  the  fruits  originating  in  the  moist 
equable  climate  of  the  countries  along  the  western  European  coast,  the  Utter 
sorts  having  been  found  wanting  when  subject  to  the  severe  tests  of  the  Iowa 
winters  and  summers.  In  company  with  Mr.  Charles  (iibb,  of  Abboitsfoid, 
Quebec,  Profcuor  Budd  visited  the  interior  of  Russia  at  points  where  fruit- 
growing was  extensively  and  profitably  engaged  in,  and  in  climates  resembling, 
in  high,  dry  winds  and  changes  to  the  extremes  of  temperature,  those  of  the 
northwestern  states  in  the  .Mississippi  Valley.  Portions  of  the  reporl.>(  ol  these 
two  horticulturists  are  of  such  interest  to  the  Katuas  fruit-grower  that  they  may 
be  here  qaoted.  "The  east  European  plain,  the  counterpart  of  our  western 
prairies  and  plains,  covers  the  larger  portion  of  continental  Europe,  or  the 
northeast.  *  *  With  the  Caucasus  and  Carpathian  mountains  on  (he 
south,  the  prevailing  winds  prevent  the  moisture  of  the  Caspian  and  Black  seas 
from  benefiting  even  the  provinces  nearly  adjoining  them;  while  the  dry  winds 
of  the  deserts  and  sterile  steppes  of  ihc  southeast  shrivel  the  foliage  of  trees  and 
plants  in  Central  Russia,  as  do  our  southwest  winds  from  the  dry  plains  of  New 
Mexico.  *  *  As  to  sudden  changes  of  temperature  and  humidity  of 
air,  our  one  summer's  experience  favored  the  idea  that  changes  of  the  wind 
brought  atmospheric  changes  as  sudden  and  complete  as  with  its.  As  to  winter 
changes,  we  are  told  at  Tula  of  a  winter,  twelve  years  ago,  when  a  warm,  south- 
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txix  wind,  taking  off  all  the  snow,  was  followed  by  a  northern  down-pour,  mn- 
ning  ihe  thermometer  down  to  forty-five  degrees  below  jero." 

In  the  province  of  Kaian,  on  the  upper  wzien  of  the  Volga,  and  a1>out  430 
miles  casi  of  Moscow,  the  peasantry  and  some  landed  proprietors  arc  largeljr  eo- 
gaged  ID  apple-growing.  An  orchard  thirty  years  of  age  ta  described  as  con- 
sisting of  SIX  vanciies,  (all  and  winter  sons,  fourten  feet  apart,  and  standing  not 
over  fifteen  feet  in  height,  Ihe  largest  measuring  only  five  inches  in  diameter. 
The  conclusioa  was  readied  by  the  observations  made  in  the  province  named, 
that  the  varieties  there  so  largely  cultivated  will  be  found  profitable  in  Dakota 
and  Minnesota.  In  Simbirsk,  where  "  every  available  spot  is  planted  with  ap- 
ple, pear,  plum,  and  cherry  trees,  the  summer  air  is  as  dry  and  hot  during  the 
day  as  that  of  Iowa.  The  extreme  winters,  which  come  as  with  us  at  iniervalt 
of  from  six  to  eight  years,  arc  colder  than  in  any  part  of  Minnesota,"  the  tern- 
perature  of  fifty  below  having  been  experienced  in  iS??. 

Orchards  of  I  J, 000  trees,  ninety  per  cent  of  them  winter  varieties,  are 
found  at  Saratov,  and  Professor  Biidd  remarks  with  surprise  the  systematic  man- 
agenaeot  of  the  orchards,  as  well  as  ihc  large,  (ine-looktng  fruit  produced  by 
thecn.  He  stales  in  seasons  of  unusual  drouth  the  orchards  are  watered  to 
carry  the  fruit  to  maturity.  Irrigation  is  here  managed  by  ilowing  the  water  in 
wooden  troughs,  supplied  by  a  large  reservoir,  to  basins  at  the  foct  of  each  tree. 
These  reservoirs  are  kept  filled  by  steam  pumps.  Worthy  of  special  note  WS4 
found  the  system  of  forestry  under  the  control  of  the  government,  the  planta- 
tions of  trees  ranging  in  size  from  tS.ooo  to  11,000  acres  each,  under  the  over- 
sight of  trained  foresters,  and  consisting  of  Scotch  pine,  oak,  birch,  basswood, 
or  elm,  in  separate  tracts,  mixed  planting  not  being  favorably  regarded. 

Concerning  the  much  lauded  Russian  mulberry,  it  is  said  to  kill  back  in 
severe  winters,  and  reports  of  its  use  in  Russia  as  a  timber-tree  are  without 
foundation,  unless  in  the  extreme  south.  Apples  were  found  which  were  com- 
pared by  the  observers  named  to  our  Grimes'  Golden,  Dominie,  White  AVinter 
Peaimain,  Limber  Twig,  and  other  standard  sorts,  but  of  better  keeping  quality 
and  greater  vigor  of  constitution;  pears  of  good  quality,  perfectly  hardy,  and,  as 
Professor  ftudd  thinks,  cnpablc  of  resisting  blight  more  or  less  fully;  chcnics 
and  plums  of  superior  quality  and  of  great  hardiness;  and  many  beautiful  and 
hardy  additions  to  our  ornamental  trees  and  shrubs,  as  well  as  to  the  list  of 
profitable  trees  for  forest-planting  ou  our  western  plains.  In  a  letter  to  ibc 
writer.  Professor  Budd  says :  "  Our  work  is  not  confined  to  the  far  northern 
fruits.  The  idea  is  to  get  the  fruits,  shrubs,  and  plants  of  those  porlioos  of 
Europe  with  dry,  hot  summers,  and  cold  winters.  Itoiken  apple,  Batullen  Bp- 
ple,  Bauman's  Rcineite,  etc.,  Sapieganka  pear,  and  very  many  other  things  we 
grow,  are  just  what  Kan»ts  needs.      So  in  the  peach  tine." 

Of  all  these  sorts,  scions  or  seeds  were  secured,  and  arc  now  in  process  of 
trial  Dti  the  grounds  of  the  Iowa  College;  and  their  early  dissemination  among 
the  intelligent  horticulturists  of  the  Northwest  will  soon  show  how  valuable  they 
are,  and  how  fully  the  enthusiasm  of  Mr.  Budd  is  warranted. 
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REPORT  FROM    OBSERVATIONS  TAKEN  AT  CENTRAL   STATION, 
WASHBURN  COLLEGE.  TOPEKA.  KANSAS. 


BY  rROr.    J.   T.   LOVEWELL,   DIRECTOR. 

The  usua.1  summary  by  decades  is  given  below. 


Temperature  of  the  Air. 

Mix.  A3CD  Mjuc.  Aruuon. 

Mi» I 

Max       

MiD.Knd  M»x  .... 
B«a(« , 

Tjii-DAu.r  OfiSEsvATtoKa. 

7  a.  ni.  ........    . 

S  p.  m 

V J>.  ni 

Mvan 

RcLATivx  HoMiDnr. 

7«.rQ. 

2  p.  m. 

8p.  m 

U«u 

ftkBHCRK  A«  OmfiHVKI>. 

7  k  III 

3  p.  ni 

0  p.  m. 

He«B 

HnJW  PBK  HOITB  OP  WHTD. 

7  ■.  in 

S  p.  n 

Dp.lB...... 

Total  mite* 

ClOCUUM  BY  TnTiM. 

7».m.  ••• 

3  p>  ■»• 

U  l>  m 

AlcbM. 


Mar.  SOlli 
to  Slit. 


454 
63.8 
&2.H 
M.0 


28.B43 
28.7il1 

28.1I0U 

14.5 
IS.0 
12.0 
4264 


1.36  . 


April  Iflt 
to  IVth. 


38.3 
58.6 
41.0 
4&.9 


:».»13 

38.687 

18.1 
20.3 
14.4 
S7J0 


Ou07 


April   lOtb 
to20U). 


46.4 
5S.2 
48.1 
51.8 


2B.seo 


2.09 


Mean. 


43.4 
60.S 
47.3 
60.3 


28^870 

SS.97S 
S8.H7 
S&896 

1».6 
23.0 
16.2 
13300 


4.4t 


The  put  inonth  has  been  cool  and  moist  to  a  degree  that  has  retarded  tlie 
prcpsration  for  planting  and  the  stArting  of  fruit-buds.  Flowering  currantbuBhcs 
9xA  app^  And  cherry-trees  were  beginning  to  blossom  in  Topeka  about  April 
aoth.  At  lhi«  dale  Utile  corn  \t  planted.  The  severe  siorra  from  the  17th  to 
aoth,  in  which  considerable  snow  fell,  put  back  the  preparation  of  corn-ground 
aboat  one  week.  The  rain  and  snow  of  this  storm  was  fully  three  inches,  dur- 
iog  aa  many  days.     No  damage  was  done  to  fruit  by  the  cold  weather. 
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BOOK  NOTICES. 


Crkatiok:    By  Arnold  Guyot,  LL.D.     lamo.,  pp.    136.     Chtrlw  Scribnertf 
Sons,  New  York,  1884.     Foe  sale  by  M.  H.  Dickinson,  $1.50.  I 

Profestor  Guyot,  who  died  on  February  &th,  after  a  long  and  useful  lifr, 
principally  spent  as  a  icachcr  of  Natural  Science  and  for  nuny  years  as  Prolcssin 
of  Geology  and  Physical  Geography  in  the  College  of  New  Jersey,  united  to  hit 
devotion  to  science  the  utmost  reverence  for  the  tcichiogs  of  Scripture.  His 
remarkable  exposition  of  the  true  meaning  and  impon  of  the  fini  chapter  of 
Genesis  is  the  most  satisfactory  that  has  ever  been  presented  by  a  man  of  science. 
The  views  here  set  forth  have  frequently  formed  the  subject  of  public  lectures  by 
Professor  Guyot,  and  have  attracted  much  attenlioti.  It  was  among  the  last 
wishes  of  the  difitinguished  author  that  his  attempt  to  show  the  accordance  of 
the  uncd  narrative  with  the  facts  of  Geological  science  should  be  given  to  the 
world  in  its  final  and  perfected  form,  and  to  the  preparation  of  such  a  work  he 
devoted  his  latest  energies.  It  is  entitled  "  Ciealion"  and  is  an  exposition  of 
the  Biblical  cosmogony  in  the  light  of  modern  science. 

This  subject  was  presented  by  him  as  early  as  1840  in  Neuchatel,  Swit 
land,  and  has  been  repeated  in  lectures  and  essays  from  time  to  time,  ever  since.' 
Prof,  J,  D.  I>ana  has  quite  fully  endor&ed  the  views  of  Professor  Guyot  in  all  the 
editions  of  his  "  Manual  of  Geology  "  from   r863  to  i88>,  and  ihey  have   met 
with  the  approval  of  ChmtJan  scientists  and  thinkers  of  all  countries. 

He  divides  the  Cicaiion  into  two  acts,  one  relating  only  to  cosmic  or  uoive 
sal  work  and  the  other  to  the  specific  work  done  on  this  earth  only.  He  at 
harmonises  the  two  Mosaic  accounts  of  the  creation  by  separating  them  into  two* 
periods.  The  first  period  begins  with  the  first  chapter  of  Genesis  and  ends  with 
the  third  verse  of  the  second  chnptci,  and  is  complete  in  itself,  "  forming  an  or- 
ganic whole  which  unfolds  the  histor>-  of  the  Creation  of  the  material  universe 
and  of  living  things,  including  Man  as  a  part  of  Nature," 

The  second  period  t>cgiti&  ai  the  fourth  verieof  the  second  chapter  and  takes 
up  "  under  another  aspect  the  creation  of  man  as  the  head  of  the  family  of  hu- 
manity and  specifically  o(  the  Jewish  people."  ^ 

Professor  Guyot  offers  the  following  tableau  as  showing  the  symmetrical  ar-« 
rangement  of  the  parts  and  the  special  work  of  each  cosmogonic  day:  I.  The" 
Prologue,  a.  The  Primordial  Creation  of  Matter,  b.  The  Primitive  State  of  Mat- 
ter, n.  The  Era  of  Matter.  The  first  Cosmogonic  Day.  First  Activity  of 
Matter— Cosmic  Light  Second  Cosmogonic  Day,  OrganiMlion  of  the  Heavens. 
Third  Cosmogomc  Day,  fl.  Formation  of  the  Earth,  6.  the  plants.  III.  The  Era 
of  Life.  Fourth  Cosmogonic  Day,  the  Solar  Light.  Fifth  Cosmogonic  Day, 
Creation  of  Lower  Animals  in  Water  and  Air.  Sixth  Cosmof^onic  Day,  a  Crea- 
don of  Higher  .Animals  on  land,  d.  Creation  of  Man.  Seventh  Cosmogonic  Day, 
Conclusion :  the  Sabbath.  The  work  of  each  day  is  taken  up  regularly  and  dis- 
cussed b  the  liglit  of  modem  science,  most  ably  and  interest ingty,  with  the  foU 
ing  conclusions,  as  stated  tabulady  at  the  close  of  the  volume : 


I 

I 


The  Bible. 
In  the  Wgtnniiiufi<Kl  created  II10  Hmr- 

ena  nnd  tlir  Kmrth. 
And  the  Eftrtli  waa  dnolateneu  iDd 

«aiptiiin»;  anil  darkiins  «M  upon 

tli«  tace  of  the  <lrvp. 


JKrtt  bny. 

And  Uod  sail,  Let  Uslitbe,  ami  Lighl 
wBb.  Aitd  (jnA  Mp«r»tcil  the  light 
froia  the  dkikooi. 


tXIlKSrE. 

Mailer  is  not  nclt-eiiitent. 

Primitive  vtaic  of  matter.    Oan  iiid«B- 
DlMl;  diffuacd. 

Fin*  Atiii-Uji  e^  if<iatr. 
Gravilr,     Ckmiiral  Action.    Coiki-u- 
Iraiionuf  difTiii^^)  (uatlerintoi>ne»r 
■nurv  ticliulit,  appcftrtag  na  hnuBflU 
•|Kila  ID  tUe  d»ri  fpst-e  of  HeaTen. 


Seeoud  Itay. 

And  Ood  laid.  1^  thi>r«  b«  an  etpanie 
in  the  nidM  of  the  *talt?n. 

And  iiod  made  the  I'xtianH',  mid  aeita- 
r»l«d  ihr  watfra  un^lcr  the  c;ipai)K 
from  the  vat«ni  alxivo  ihe  rxpaiuc. 


TIm  (iriiniliTe  ni^hiita  U  divided   into 

fiDnllcr  nt^buloua  maMn!- 
Fodiiiii  ion  u[  iIm  visililc,  lower,  iittxrj 

Horld. 


Thint  Da^ 
a.  Aiul  God  n>d,  Lm  ihv  wnicr  anilcr 
tlic  ETeaircnii  beK^'li''"!  I" one  place 
aa*l  let  liw  drv  LniHl  apj^ar. 


b.  And  God  »id,  Let  th«  Earth  brittg 
[nrlh  Tpsciatlun. 


CfaMcnirtiiim. 
Tlin  nrhiiloD*  maam  Goacenirale  Iniu 
Blars.  Oufsuii  Ixoouin  a  ni-hnloua 
>lar.  Furutaliun  of  the  ouncriil  maw 
of  tliv  earth  bv  chemical  ciMubina- 
tiou  uf  thu#o)i(t  crust,  the  ocean,  and 
almuophcK-  Tlip  vatlli  Mlf-Iamio- 
ftos;  a  aun.  Flnt  appoarnno«  of 
land.  Ainic  rocka. 
Firat  infnsorial  plantt  ami  protophjttw. 


ERA  OF  LIFE. 


.  Fimrih  Day. 

>       AutI  (iufl  aaid,  Ut  luminnriva  b«  in  lb* 
rxpanar  of  iha  IlBaTeR*  lu  aeiisrsw 
the  daj   frum  die  n!ghL  and   thcj 
aball  be  for  aigniL  and  for  acaaonat 
and  for  da;->,  and  foe  7«ar». 

Chrmkal  action*  anU'dO'     The  earth 
loacs  ill  phnloaphrre ;  aim  nnd  monn 
became  vttiilile.     Fim  nuwanus  of 
daj  and  nisht,  ef  oewKiiia  and  jears. 
IHflcROCW  of  clininlo  b«gin. 

An-luean  roclts.    Frolphj'tea-    Prolo- 
»)«n». 

Aod  Clod  created  the  i:reat  aUvlchxl 

OBl  •«>  ffloD(t«n  and  nl  1  living  crtaU 
nne  that  creep,  vliiiU  Ibe  irulent 
bMMl  abmtdantJjr,  and  every  wti^d 
biid. 

FlaaU  and  animalt  apjwar  tnccniaire- 
Ij  in  tlioordi>ro(tliL-irniiik— in.irine 
nninialfi,£>liM,  rvpllle*.  and  Mrda, 
Firal  great  disnlar  of  land  plant*. 
Oiallieda. 

Faleoaoie  and  muouoie  agca. 

\  SmtUJ)of- 

a.  AaH  God  made  th«  b«a«t«  of  the 
vaitb,  aod  Ihecatlle  and  every  f  nrp. 
ing  thing  of  the  groand  alttrila  bind. 

A.  Anil  Ood  created  man  ia  hb  image. 

Predoraioanoe  of  ntaumals'  th«  high- 
pal  nnimaln.     The  benataofibe  earth, 
Camivomna;   the  catlU',  llerbiTor- 
OOB  aninalH.    IVttiar/  itgw. 

Cr«atIoa  of  niau.     Qunt«mary  age. 

SMMtA  iiay.—AMaik. 

Auil  Gcxf  tai)  alt  be  had  made,  and  be- 

hold  it  VB*  eery  poetf. 
And  Ood  micd  on  the  aeTcnlh  day. 

No  naleriul  uteaiiuu.     Inirodaciiou 
o(  the  numl  world.    Ajce  uf  aian. 

as 
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HlSTOKV  OF   THE  DlSCOVEftV   07  THE   CIRCULATION   OP  THB  BLOOO  :      ByHeUT 

C.  Chapmaa,  M.  D.     Octavo,  pp.  56.     P.  Blakiston,  Son  &  Co.,  Philadei- 
phta,  1884.     For  sale  by  M.  II.  Dickinson. 

This  essay  was  delivered  as  a  lectuie  at  the  Jefferson  Medical  College,  De- 
ember  10,  i88j,  conchidiog  a  course  on  the  circtiUtiou,  and  constitutes,  with 
but  little  modification,  a  chapter  in  a  fonhcoming  vork  on  Physiology  by  the 
author.  It  sets  out  with  the  ttatetaeat  that  the  discovery  of  the  circulation  wu 
not  made  by  HaTve]f  alone,  but  that  due  credit  must  be  given  to  EfasLstratus, 
Galen,  Scr%-ctus,  Cwsalpinus,  Malpi^hi,  Aselli,  Pecquett,  Rudbeck,  and  Bartho- 
linus.  whose  investigations  extend  over  a  period  of  2,000  years,  from  the  epoch 
the  Egyptian  Ptolemies  to  the  latter  jwrt  of  the  17th  ccntur>-.  Harvey  was 
Dubtless  the  first  who  correctly  described  the  course  of  the  blood  in  makiag  the 
"oilire  circuit  of  the  body,  although  the  function  of  the  capillaries  in  transferring 
the  Uood  from  the  arteries  to  the  veins  was  not  discovered  until  after  bis  death. 
To  Malpighi  is  the  honor  of  this  important  discovery  due. 

The  story  of  the  discovery  of  llie  circulation  of  the  blood  'm,  told  hastily,  but 
accurately  and  attractively,  from  the  days  of  the  Creeks,  who  Icnew  that  the  blood 
flowed  in  the  veins,  but  supposed  that  the  arteries,  from  their  being  found  empty 
in  ^if  mtrr^rm  examination,  carried  only  air.  Even  Aristotle  could  only  teach 
(hat  the  veins  communicated  with  the  heart,  that  vesacU  passed  from  the  heart  to 
the  lungs  and  that  the  he.iri  and  veins  were  filled  with  blood. 

(lalen,  who  learned  his  nnaioniy  in  F.gypl,  was  the  first  to  demonstrate  that 
the  arteries  as  well  as  the  veins  carried  blood,  which  was  of  course  the  golden 
link  in  the  chain  leading  to  the  discovery  of  the  circulation.  Scrvctus  was  the 
first  to  point  out  the  aeration  of  the  blood  carried  to  the  lungs  by  the  pulmonary, 
ariery.     Several  pages  -ire  devoted  to  an  account  of  his  life  and  discoveries. 

Harvey  in  1618  not  only  the  first  to  describe  the  entire  circulation  correct! 
but  also  10  give  the  first  accurate  account  of  the  movements  of  the  hean  and 
its  auricles  and  ventricles.     To  Malpighi,  in  i6fit,  science  is  indebted  for  the 
discover)'  of  the  capillaries  connecting  the  veins  and  arteries,  thus  completing 
the  discovery  of  the  complete  circukiion  of  ihe  blood. 


TUE  ELEMBt«T8  OP  POLITICAL  EooNouv :  By  Emilc  Dc  Lavelcye.  i2mo.,pp. 
a88.  G.  P.  Putnam's  Sons,  New  York.  For  sale  by  M.  H.  Dickinson, 
$1.50. 

This  work  is  designed  by  the  author  as  a  manual  of  instruction,  and  with 
that  object  in  view  he  deviates  from  the  usual  course  of  writers  upon  the  subject 
and  comprises  within  his  scheme,  as  correlatives,  philosophy,  moral  science, 
the  traditions  of  the  past,  history  and  geography.  He  says  io  explanatioo 
of  this  that  "Geography  describes  the  positions  of  Nations  and  History  re- 
lates their  annals.  No  advantage  can  be  gained  from  the  lessons  which  either 
offers  without  the  aid  of  political  economy.  At  the  present  day  it  isallowcd  that 
tlie  most  important  part  of  history  is  that  which  traces  the  progress  of  humanit)* 


J(?Or  iVOTICES. 
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in  comfort  sikI  liberty.  To  understAnd  thU  advance  from  prehistoric  barbarism 
to  the  prodigious  development  of  wealth  which  marks  our  own  epoch,  a  knowU 
edge  of  economy  b  indispensable."  Carrying  out  this  idea  he  quotes  freely  from 
recognized  amhorides,  and  with  the  enunciation  of  each  principle  of  political 
economy  be  has  given  illuslrative  examples  or  maxims  to  enforce  altcnlion  to  it. 

In  speaking  of  the  importance  of  a  knowledge  of  this  subject  he  says,  "As 
alliens  of  a  free  country  we  need  the  training  of  men.  From  our  earliest  years 
the  state  claims  our  attention ;  even  in  childhood  political  economy  ought  to 
make  us  see  that  freedom  leads  nations  to  prosperity,  while  despotism  leads  them 
to  decay.  Need  more  be  urged  to  prove  tlie  necessity  of  spreading  economic  knowl- 
edge ?"  He  then  points  out  that  the  greater  pan  of  the  evils  from  which  socie- 
ties suffer  spring  from  their  ignoiance  of  this  subject.  Naiion;il  rivalries,  restric- 
tions on  trade,  wars  of  tariffs,  improvidence  of  the  working  classes,  antagonism 
between  workmen  and  employers,  over  speculation,  ill-directed  charities,  exces- 
sive and  ill-assessed  taxes,  etc.,  all  are  indicated  as  so  many  causes  of  misery, 
springing  from  economic  errors. 

The  treatise  is  the  work  of  an  able  and  experienced  man,  and  while  it  may 
not  in  every  particular  apply  directly  to  our  national  conditions,  it  will  be  found 
valuable,  reliable  and  suggestive  to  all  students  of  the  general  subject  while  the 
introductton  and  sutiplemental  chapter  by  I*rof.  Taussig,  of  Harvard  CoU^C', 
may  be  regarded  as  strictly  applicable  to  our  own  country. 


OTHER  PUBLICATIONS  RECEIVED. 

The  Sewerage  of  Kansas  City,  by  Robt.  Moore,  C.  E. ,  with  Discussion  atid 
Reply  by  O.  Chanute,  C.  E.,  pp,  jo.  Notes  on  Glaciers  in  Alaska  and  Favora- 
ble Influence  of  Climate  on  Vegetation  id  Alaska,  by  Thomas  Meehan,  pp.  S. 
Notes  on  the  Literature  of  Explosives,  No.  VI,  by  Prof.  Chas  E.  Munroe,  U.  S. 
N.  A.,  pp.  zg.  Quarterly  Report  of  the  Kansas  Sutc  Board  of  Agriculture, 
March  31,  1884,  Wro.  Sims,  Secretary,  pp.  94.  Speech  of  General  Wm.  H. 
Powell  at  the  Banquet  of  the  Press  Association  of  Southern  Illinois,  upon  "Our 
IiHlustries."  St.  Louts  Druggist,  April  36.  1884,  weekly,  $a.oo.  Second  An- 
nual Report  of  the  Health  Department  of  Kansas  City  for  the  calendar  year  1883, 
by  Dr.  John  Fee,  pp.  60.  Mound-Builders  Works  near  Newark,  Ohio,  by  Isaac 
Smucker,  pp.  »o.  T^e  BmUtr  and  Manufidurtr,  Pittsburgh,  Pa.,  monthly, 
$1.00  per  annum.  Report  of  the  Professor  of  Agriculture.  Kansas  State  Agri- 
cultural College.  Experiments,  1883,  by  Prof.  E.  M.  Shellon,  pp.  48.  Random 
AWa,  Volume  I,  No.  3,  SouthwicV  &  Jcncks.  Providence,  R.  I,  Fifteenth  An- 
nual Re(>orl  of  the  American  Museum  of  Natural  History,  New  York,  March, 
j8«4,  pp.  36.  Bulletin  of  the  Philosophical  Society  of  Washington,  Vol.  VI,  for 
tSSj,  pp.  16S.  Methods  of  Historical  Study,  by  Herbert  B.  Adams,  Ph.D., 
Johns  Hopkins  University,  pp.  136.  Bulletin  of  the  American  Museum  of  Nat- 
onl  History,  February.  1884.  Vol.  I,  No.  5,  pp.  40. 
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SCIENTIFIC  MISCELLANY. 


A  MISSOURI  RIVER  COMMISSION, 

Mr.  Clirdy's  favor.tble  report  on  the  Graves  bill  (o  create  a  Missouri  River 
ImprovcmcDt  Cummissiun  is  one  of  vciy  great  impurtaacc,  aod  ii  subsuatialJjF 
as  follows : 

The  object  of  the  bill  is  to  cslablish  a  Miesouri  River  Commission,  compowi^ 
of  two  officers  of  ihe  Engineer  Corps,  one  of  the  Coast  and  Geodetic  survey  aod^ 
two  civilians,  to  superintend  the  expenditure  of  money  appropriated  by  Congress 
for  th«  impruvemcnt  of  the  navigation  of  the  Missouri  River,  and  to  make  Ihe 
necessary  investigations  aud  study  of  that  river  for  the  purpose  of  devising  the 
most  effective  and  economical  method  of  using  the  annual  appropr iaiiotis  made 
for  this  wjter-way. 

To  properly  appreciate  the  importance  of  legislation,  whose  object  is  ibci 
keeping  in  repair  this  national  highway,  it  may  be  well  to  consider  that  this  riverl 
has  a  length  of  over  3,000  miles,  uid  has  been  navigated  its  entire  leagLh  fron^ 
its  mouth  to  Fort  Benton,  in  Monuna. 

The  States  of  Missouri,   Kansas,  Iowa,  Nebraska,  and  the  Territories  of* 
Moniana  and   Hakuta,  are  drained  by  its  waters,  while  Colorado,  Wyoming  and 
New  Mexico  arc  to  be  considered  as  greatly  interested  in  and  affected  by  the 
commercial  problems  involved  in  the  improvement  of  this  river. 

The  census  of  1S80  shows  that  Kansas,  Nebraska  and  Montana  and  such 
portions  of  Mijisouri,  Iowa  and  Dakota  as  may  be  fairly  embraced  in  the  Missouri 
River  Valley  contain  >6o,ooo,ooo  acres,  3,500,000  people,  whose  assessed  wealth 
aggregates  $1 ,  350,000,000,  of  which  $900,000,000  consist  of  landed  property  and 
the  remainder  is  principally  live  stock,  there  being  near  5,000,000  head  of  cattle, 
1,500,000  horses,  4,700,000  hogs  and  over  3,000,000  head  of  sheep.  It  pro- 
duced in  1879  over  60,000,000  bushels  of  wheat,  over  400,000,000  bushels  of  corn, 
53,000,000  bushels  of  oats,  t, 800,000  bushels  of  rye,  and  4,300,000  bushels  of 
barley.  During  iS$i,  the  Government  collected  in  this  district  internal  revenue 
alone  amounting  to  $7,737,000.  Could  the  census  be  shown  for  the  year  tii^ 
the  foregoing  estimates  would  be  sutpiii^ingly  magnified. 

That  this  great  water-way  should  be  put  in  the  best  navigable  condition  is  la 
accordance  with  the  rules  of  political  economy  as  well  as  common  sense,  it  being 
located  in  a  region  so  feniLe  and  productive  of  aU  that  administers  to  the  waois 
of  teeming  millions.  It  is  located  where  it  is  most  needed  and  where  it  can  per* 
form  the  grcaicit  service  in  the  shape  of  transportation.  With  the  great  natural 
•dv;.Qijges  possessed  by  this  water-way  it  should  be  the  main  dependence  for  the 
buU  y  ireij^hls  of  an  itgricutiur^l  valley.     But  it  is  the  channel  of  commerce  least 
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QIC.  At  first  llie  riilroads  were  considered  merely  tributary  to  tbc  water  liDd ; 
but  now  the  railroads  have  gained  in  prestige  until  the  river  has  lost  its  commerce 
■nd  has  become  merely  itibitury  to  ilie  railroads. 

The  people  of  this  valley  ajc  beginning  to  appreciate  the  fact  that  it  is  a 
costly  luxury  to  ignore  the  plans  of  tiaturc,  and  now,  more  than  ever  before, 
Ibey  are  considerinf;  the  international  features  of  this  great  river. 

The  language  of  the  Supreme  Court  of  the   United  States  in  the  case  of 

Daniel  Ball,  lo  Wallace,  557,  filly  applies  to  thisriver.     The  court  said :  "Those 

kvers  must  be  regarded  as  public,  navigable  rivers  in  law  which  are  navigable  in 

ibict.      And  they  are  navigable  in  fact  when  thej  arc  susceptible  of  being  used  in 

heir  ordinary  condition  as  highways  for  commerce  over  which  trade  and  travel 

ire  or  may  be  conducted  in  the  customary  modes  of  trade  and  travel  on   water. 

lad   they  constitute  navigable  waters  of  the  United  Stales,  within  the  meaning 

>f  the  acts  of  Congicss,  in  contradistinction  to  the  navigable  waters  of  the  States, 

hen  they  form  in  their  ordinary  condition,  by  themselves  or  by  uniting   with 

Mhcr  waters,  a  continued  highway  over  which  commerce  is  or  may  be  carried  on 

ith  other  Sutes  or  foreign  countries  in  the  customary  modes  in  which  such 

jmincTce  is  conducted  by  water. 

This  is  the  legal  aspect  in  which  such  rivers  as  the  Missouri  are  viewed  by 
Dur  highest  supreme  judiciary, 

Tlie  case  is  well  presented  in  its  scientific  and  economic  aspect  in  the  foUow- 
Dg  ewiacis  taken  from  the  letter  of  the  Secretary  of  War  of  February  17.  iS8i, 
'  in  relation  to  the  improvement  of  the  Missouri  River,"  transmitting  to  the 
iouse  of  Representatives  a  report  from  Major  Suter  of  the  Engineer  Corps, 
pon  the  improvement  of  thb  river,  as  follows: 

"The  importance  o(  the  subject  can  hardly  be  overestimated,    at  this  river 

I  the  longest  of  any  in  the  United  States,  and  is  with  the  exception  of  the  Ohio, 

thelargcsttributory  of  the  Mississippi.     Its  channel  length  from  its  sources  in  the 

locky  Muuntains  to  its  junctign  with  the  Mississippi  near  St.  Louis,  is  probably 

lomething  over  3,000  miles,  and  it  brings  forward  the  drainage  of  an  area  of 

[73,673  t<iaare  milet.     It  is  navigable  for  nearly  its  whole  length,  for  the  portion 

ibove  the  Great  Falls,  near  Fort  Benton,  is  already  provided  with  several  small 

ktcamers.     Its  tributaries,  though  olien  of  great  length,   are  not  of  great  sue, 

d  ate  rarely  navigable  in  their  present  condition. 

The  country  through  which  the  Missouri  flows  is  mostly  one  of  a  small  rainfall. 
Hut  its  really  large  discharge  is  due  lo  the  great  area  of  its  drainage  basin  and 
[he  moti&tain  snows  aud  ice  near  its  headwaters.  Its  most  salient  and  striking 
ratures  are  the  remarkable  impetuosity  of  its  current,  and  its  slope,  which  is  coo- 
Iderable  for  so  large  a  stream.  The  rapidity  of  the  current  and  the  general  in- 
Itability  of  its  banks  and  bed  give  rise  to  the  excessive  turbidity  of  its  waters, 
hich  have  earned  for  it  the  title  of  ihe  "  Big  Muddy."  It  it,  in  fact,  the  great 
l3t*carner  of  the  country,  and  the  enormous  mass  of  sediment  which  it  brings 
(orwaid  fotnu  the  great  bulk  of  that  received  by  the  Mississippi  from  its  thbuu- 
pCL      Its  influence  upon  the  main  river  is  most  marked ;  indeed  it  is  its  proto> 
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type  in  its  main  physical  f»iiir«s,  and,  from  the  navigation  point  of  view,  at 
least,  it  may  be  tatd  to  have  a  ituirlted  controlling  effect  ii[»n  the  main  tTunk 
stTcam.  The  subject  of  its  improvemerts,  therefore,  is  not  only  of  local  interest, 
but  is  of  the  greatest  general  importance,  now  that  the  improvement  of  the  Miss- 
issippi is  receiving  serious  consideration." 

"  And  upon  pnge  ten  of  said  Report  the  following  is  found:  "Work  al- 
ready done  furnishes  me  the  means  of  approxtroately  estimating  the  coal  of  this 
improvement,  which,  if  carried  out  on  a  large  scale,  and  with  liberal  appropria- 
tions, will  not  probably  exceed  $to,oc»  per  mile.  This  would  put  one  cost  for 
the  whole  800  mile^  uuder  consideration  at  $3,ooo,ooo,  and  from  Kansas  City 
to  the  mouth  of  the  river  at  $3,750,000.  See  ex.  document  ^f(».  99,  third  set-  || 
sion,  Forty-sixth  congress. 

The  single  state  of  New  York  has  expended  over  $80,000,000  in  the  con- 
struction and  improvement  of  1,300  miles  of  canal  within  her  borders.  Whereas, 
by  thii  report  10  the  War  Department  the  internal  revenue  collected  for  a  single 
year  from  the  district  directly  interested  in  the  improvement  of  this  river  would 
defray  iltc  expenditure  in  making  this  national  highway  permanently  navigable 
throughout  its  entire  length,  and  one-half  that  amount  would  do  the  work  from 
Kansas  City  to  its  mouth. 

This  report  concludes  with  the  following  language : —  ^ 

"Tlie  benefits  attendant  00  such  ao  improvement  can  hardly  be  over-esi-^ 
mated.      With  a  guarantee  that  at  lowesi  navigable  stages  a  safe  and  permanent 
channel,  having  nowhere  a  less  depth  than  twelve  feet,  will  be  available,   boats 
and  barges  as  large  as  any  now  used  an  the  I^wer  Mississippi  could  be  built  and 
safely  navigated.     They  could  also  be  provided  with  heavy  power  atul  staunch 
hulls,  such  as  would  be  needed  to  cope  with  the  strong  current  of  the   Missouri 
River.     Snags,  which  now  are  great  and  ever-present  obstructions,    would  be  10^ 
a  great  extent  swept  awaj  by  the  deep  scour  of  floods,   and  the  supply  of  net« 
ones  would  be  materially  reduced  by  the  general  prevention   of  bank  erosion." 
The  amount  of  sediment  carried  into  the  Missouri  would  be  proportioDately  re- 
duced by  the  same  work,  and  very  substantial  benefit  be  thus  directly  received 
by  that  river.     The  whole  valley  of  the  Missouri  is  extremely  fertile,  and  if  re- 
claimed, as  it  would  be  by  this  improvement,  would  soon  be  all  under  cultiva- 
tion,  and  the  amount  of  grain  which  would  seek  the  river  transportation  would 
be  enormous.     The  estimate  for  the  whole  work  thus  sketched  out  is  $8,000,000, 
which  could,  with  due  regard  to  economy,  be  expended  at  the  rate  of  $1,000,- 
000  per  annum.     M  this  rate  the  whole  improvement  would  require  eight  years 
for  completion,  or  from  Kansas  City  to  the  mouth  four  years,  with  proportionate 
increaseof  time  if  the  annual  appropriations  should  be  smaller  than  here  indi- 
cated." 

For  the  ensuing  fiscal  year  the  Secretary  of  War  submits  the  following  esti- 
mate to  be  appropriated : — 

For  the  improvement  of  the  navigation  of  the  Miisouri   River,  $1,400,0001 
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for  snagging  lh«  same,  $i88,«oo;  for  continuing  survey  on  same,  $50,000;  and 
for  the  impfovement  of  the  Yellowstone  tributarj-,  $ioe,ooo. 

The  magnitude  of  the  interests  tovolvcd.  and  the  peculiar  charactcrisiics  of 
the-  river,  differing  as  it  docs  from  any  other  in  the  United  States,  in  the  jiidg- 
tnenl  of  your  committee  render  the  appointment  of  a  Missouii  Ktver  commission, 
as  contemplated  in  the  bill,  a  necessiiy,  and  w«,  therefore,  report  (he  same  vilh 
a  recommendation  that  it  do  past. 

Wc  further  recommend  that  the  same  be  bo  amended  as  to  have  three  mein- 
bcTB  of  the  armjr  corps  of  engineers  and  two  civilians  compose  said  commission, 
ttkUead  of  two  members  of  the  anny  corps  of  engineers  and  one  of  the  coast  aitd 
geodetic  survey  and  two  civilians,  as  provided  by  the  bill. — Kansas  City  Ttmei. 


PROPOSED  NEW  ROUTE  TO  EUROPE. 

King  Leopold,  of  (he  Belgians,  it  is  reported,  is  engaged  in  an  enterprise 
having  for  its  objeet  the  founding  of  a  new  rouie  for  ocean  travel  between 
America  and  the  old  world.  The  route  selected  will,  it  is  said,  be  direct  from 
New  York  to  about  the  40th  parallel,  and  along  that  to  the  Portugese  coast,  with 
the  European  entry  at  Lisbon  or  Cadiz.  The  Portugese  and  Spanish  Govern- 
ment have  both  been  sounded  upon  the  subject,  and  will,  it  a  understood,  do 
all  in  their  power  to  improve  direct  railway  communication  from  the  selected 
port  to  Parif,  and  to  improve  the  harbor  facilities  at  the  designated  port  of  entry. 
The  navigators  and  engineers  who  have  given  the  subject  special  consideration 
approve  the  project  thoroughly  and  pronounce  the  new  route  the  best  possible 
between  America  and  Europe,  The  4otb  parallel  is  comparatively  free  from  the 
long  storms  t)esetting  the  present  ocean  courses,  and  icebergs  rarely  get  so  f^ir 
south.  From  New  York  lo  Liverpool  steamers  must  average  a  change  of  nearly 
14°  latitude  from  Mulh  to  north,  and,  with  the  exception  of  about  live  months 
ou(  of  the  twelve,  have  to  contend  against  weather  and  seas  practically  Arctic  in 
fitfulnets  and  dangers.  Thi<t  confines  first-clas-t  travel  to  the  summer  months 
and  adds  enormously  Co  the  cost  of  shipping  and  insurance  in  the  winter  months. 
The  Belgian  engineers  pronounce  the  port  of  Liverpool  the  most  unnatural  and 
difficult  of  approach  of  all  the  great  ports  ol  the  world,  and  declare  it  to  be  their 
belief  that  because  of  this,  and  of  the  long  journey  from  Queenstown  to  the  Mer- 
sey, Liverpool  must  soon  cease  to  occupy  its  present  importance  as  the  principal 
port  of  European  entry.  Tlie  solution  of  the  ocean  problem,  ihcsc  engineers 
declare,  will  be  only  found  in  a  route  with  an  Atlantic  port  si  ihccaMcrn  terminus, 
which  must  be  as  nearly  as  possible  on  a  line  straight  east  from  New  York,  and 
to  Portugal  or  Spain. 

The  principal  advantages  of  the  40th  parallel  route  are  claimed  to  be  the 
following:  First,  a  clear  ocean  passage  below  the  line  of  icel>crgs  and  winter 
Storms,  from  port  to  port,  enabling  steamers  to  run  with  full  power  the  whole 
course:  second,  comparatively  equable  weather  the  whole  year  through,  enabling 
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Steamers  to  keep  up  the  average  sod  regulariir  of  thdr  trips  in  vintei  as  well  u 
to  summer,  and  thus  increase  the  number  of  round  trips  per  adduoi  froni  tb< 
preKnt  average  of  twentjr  to  thirty ;  third,  a  temperate  parallel,  which  will 
render  passenger  travel  comparative  If  safe  and  pleasani  the  jrear  round,  and 
enormously  increase  it;  fourtti,  entire  avoidance  of  the  dangers  from  icefaergi 
and  rough  seas  of  the  nonhcm  parallels,  and  a  rntisc(]ucnt  prolongation  of  the 
life  of  ships  and  dccrea^  in  the  costs  of  in:iurance.  Besides  the  above  advant- 
ages the  new  route,  the  Belgians  claim,  will  be  from  150  to  300  miles  shorter 
than  the  route  to  Liverpool,  and  will  have  the  Canary  Islands  as  a  sort  of  half- 
way  station  if  necessary. 


THE  GR.EELY  RELIEF  EXPEDITION. 

The  advance  vessel  of  the  Greely  Relief  Expedition,   the   Bear,   has  tailed 
from  New  York  for  the  polar  regions.     The  other  two  vessels,  the  Alert  and  the 
Thetis,  will  quickly  follow.     These  are  the  strongest  and  best  equipped  stearaertJ 
that  ever  set  out  to  battle  with  the  ice.     The  prayers    of   millions   of  people   in| 
both  continents  will  follow  them  on  their  mission  of  mercy.     If  Lieut.  Greelyand 
his  party  are  still  at  Lidy   Franklin  bay  the  relief  vessels  are  expected  to  go 
there  and   bring  ihem   home;  if  they  have  started  southward  in  the  hope  ol 
reaching  one  of  the  supply  depots  which  they  established  on  their  northern  voy- 
age on  the  coast  of  Grinncll  Land  and  at  Littleton  Island,  the  relief  party  must 
search  for  them.     IJeiit  Greety's  inntructionc  were  to  abandon  his  station  not 
later  than  September  i,  1883,  should  no  relief  ship  reach  him.     If  these  instruc- 
tions have  been  carried  out  there  is  no  telling  at  what  i>ort  the  party  may   be, 
waiting  to  be  rescued.     The  relief  ships  are  expected  either  to  find  them  or  toj 
ascertain  their  faie. 

t  he  twenty-nine  men  who  composed  the  Greely  party  are  officers  and  en* 
listed  men  of  the  regular  army  detailed  for  duty  in  the  signal  corps.  They  were 
sent  to  Lady  Franklin  bay  to  establish  and  maintain  a  met  carol  o^ical  station  for 
two  years,  in  accordance  with  a  plan  agreed  upon  by  the  International  Polar 
Commission.  Nothing  has  been  heard  of  Lieut.  Greely  since  the  day  the  Pro> 
leus  left  Lady  Franklin  Bay,  in  the  summer  of  18S0.  Two  relief  expeditions 
have  been  sent  after  the  Greely  party  without  avail,  as  the  world  knows.  It  is 
sincerely  to  be  hoped  that  the  third  and  last  one  may  be  successful. — Ifatimal 
RtpuUUen, 


"TAKING  AIM"— TWO  EYES  OR  ONE? 

Quite  a  lively  di.scussioD  is  said  to  be  taking  place  in  England  as  to  whether 
a  marksman  generally  takes  aim  with  both  eyes  or  one  in  riSc  shooting.  Those 
who  consider  that  one  eye  alone  is  used  endeavor  to  prove  their  case  ihoa : 


old,  they  say,  a  ruler  before  the  right  eye  iu  such  a  postiioD  that  when  the  left 
yc  is  closed  it  covers  the  object :  now   <hiit  the  right  eye,  and  see   in  which 
direction  the  ruler  points;  it  will  be  found  to  be  many  tocbes,  or  feet,  or  yards 
Kway  to  the  right,  according  to  the  distance  of  the  object.     It  is  therefore  obvious, 
■o  the  argument  runs,  thai  a  man   fixes  the  object,  bird,  or  target,  as  the  case 
may  be,  with  his  right  eye,  aud  neglects  ihc  iina|;e  formed  on  his  left  retina  alto- 
gether.    The  difference  oi  opinion  upon  ih<:  subject  depends,  according  to  the 
LamtUy  on  the  differeot  ]>ractice  of  aiming  adopted  by  different  sportsmen.     If  a 
man  shoots  slowly,  accommodates  his  eye  to  the  sight  or  sights  on  the  barrel  of 
his   gun,  and  then   relaxes   his  accommodation   for   the  distant  object,  and  Mill 
■lore  if  be  alternately  exerts  and  relaxes  h»  accommodation.  For  which  there  is 
pmple  time  in  t^u-get  or  any  other  deliberate  shooting,  then  undoubtedly  he  uses 
t>De  eye,  and,  of  course,  usually  the  right  eye,  alone.     But  the  act  of  accommo* 
datioD  M  a  slow  process,  it  requires  nearly,  if  not  quite,  a  second,  and  in  ordi- 
nary bird-fowliag  the  sportsman  has  no  time  for  this.     The  more  practiced  he  ts 
e  less  he  attends  to  his  barrel  and  his  sights.     He  first  fixes  the  object   with 
h  eyes,  and  then  points  the  barrel  at  the  precise  elevatioo  and  in  the  directiofl 
hicb  long  experience  has  taught  him   will   be  effective  when  the  gun  is  dis- 
arged.     He  adapts  his  eyes  for  the  distant  object,  and  the  rest  is  mechanical, 
oiroboraiivc  evidence  lh.il  this  view  ts  rorrccl  is  alTorded  by  the  fact  that  the 
wl«r  at  cricket  never  closes  one  eyeurtroublcshimsclf  aboutany  line.     Hcsim- 
►ly  fixes  the  wicket  or  the  precise  spot  in  from  of  the  wicket  on  which  he  desires 
o  pitch  the  ball,  and  leaves  (he  rest  to  the  co-ordinating  nervous  centers.     The 
lilliard  player,  again,  in  the  vast  majority  of  cases  uses  both  eyes,  and  5xcs 
tltcmaicly  the  near  and  the  distant  ball   with   both  eyes.     Therefore,  if  a  mac 
uses  bis  sights  and  attends  to  his  barrel  as  well  as  to  the  object,  he  employs  one 
Bye  ocily,  neglecting  the  impressions  derived  from  the  other.     If,  however,  as  is 
customary  with  experienced  sportsmen,  he  takes  no  thought  of  his  gun  and  fixes 
he  distant  object,  then,  undoubtedly,  unless  he  has  some   dcfect\of  vision,  he 
Bscs  both  his  eye,  the  visual  lines  of  which  at  thirty  yards  are  almost  parallel  to 
iAch  other. — Seienlifit  Am<nia», 


RECENTLY  PATENTED  IMPROVEMENTS. 


J.  C.    HIGDON,   U.   £.,    KANSAS  CtTT,    UO. 

LirsGiJABo  FOB  FRtviGHT  Cars. — This  invention  consists  of  a  platform, 
plank,  of  suitable  width  and  of  a  length  somewhat  shorter  than  tlie  width  of 
le  freight  car-end  to  which  ii  is  applied,  and  its  object  ts  to  prevent  the  falling 
tf  the  train-men  from  and  between  the  cars  to  the  track  below,  and  the  loss  of 
Ife  that  unerringly  attends  such  casualties. 

Tlie  platform  is  secured  at  any  desired  height  to  the  end  of  a  car,  through 
he  medium  of  two  or  more  supporting  brackets  u^n  and  to  which  the  platform 
loosely  connected  by  metal  sliding-bearings. 
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These  sliding- bearings  «rc  bolted  10  itie  underside  of  llie  pUlform  and  are 
forcibly  kepi  at  Uie  outer  extremity  of  the  supporting-lnackcts  bjr  nicans  of 
springs  coiled  thereon.  Now,  should  two  cars  that  ate  fitted  with  the  platform, 
be  brought  together  suddenl)',  as  for  instance,  in  a  Flight  coUision:  the  from 
cdgeb  of  the  safety  platforms  come  in  contact  drst,  then,  as  the  movemect  coo* 
t(ni]r.-s  the  spriii{^s  are  compressed  until  the  limit  is  reached  by  contact  of  the 
dead-wood  hloclcs  on  each  car. 

Shotttd  the  cats  be  of  different  heights,  the  platforms  will  readily  pan  each 
other  without  compressing  the  springs,  and  the  apparatus  adapts  itself  easily  to 
all  the  dilTerent  movenienis  of  the  cars,  for  even  when  the  draw-hars  are  fully 
distended  there  is  not  sufficient  space  between  the  two  platforms  to  permit  the 
passage  of  a  falling  brakeman  to  wheels  below. 

No  mailer  how  slippery  the  car-to|>,  or  how  dark  the  night,  if  a  brake-wheel 
is  wrenched  off  by  a  brakeman  he  cannot  fall  under  the  wheels,  the  Lifc«Guards 
will  prevent  it ;  and  although  he  may  slide  oft  the  platforms  to  the  side  of  the 
track,  his  injuries  wilt  be  comparatively  slight.  The  uiveotor  is  Mr.  BcDJamta 
L.  Ferris,  of  this  city.  ^^H 

MANUfACTURK  Of   CoRRUGATKD  MeTAL-ShEET*  AND  SeC^JRIMG  THE    SaMK,     ' 

wjnioUT  Nails,  to  Boildincs. — Hook-shaped  fastenings  arc  used  instead  of 
nails  and  stamped  depressions  along  the  edge  of  the   sheets  are  adapted  to  fit 
uiagly  over  the  fastening -hooks  that  arc  previously  attached  to  the  timbers  of  ^M 
building.  V 

The  hooks  for  the  ends  of  the  sheets  are  simply  pieces  of  wrought-iroo  that 
are,  say,  three  inches  in  length,  one-half  inch  in  width  and  an  eighth  of  an  inch 
in  thickness,  having  one  end  bent  to  form  a  smaller  hook  and  the  op[x>site  ex- 
ircmity  provided  with  openings  for  attaching  them  to  the  timbers  by  means  of 
wood'screws. 

The  sheets  of  metal  are  prepared  by  running  them  through  a  corrugating 
machine;  ihi^  machine  has  suitable  dies  upon  the  rollers  which  form  the  depres- 
sions along  the  corrugated  edge  of  the  sheet  as  it  travels  between  them.  In  ap* 
plying  the  roofing  to  a  building,  a  sufficient  number  of  the  straight-hooks  are 
attached  to  the  limbers  at  such  a  distance  apart  as  will  correspond  to  every  other 
longitudinal  depression  in  a  previously  laid  sheet,  then  an  over-lapping  sheet 
having  the  before  mentioned  indenlauons  along  its  tower  edge,  is  placed  in  such 
A  position  that  the  indentures  fit  within  the  short  hookcd-cnds  of  the  fastenings. 
As  before  stated,  the  indentations  arc  to  make  room  (or  the  fasteners  so  that  the 
overlapping  sheets  will  not  be  held  away  from  the  one  previously  laid,  and  their 
overlapping  straight  edges  are  secured  by  means  of  substantially  the  same  form 
of  fastenings  as  are  used  for  the  corrugated  edges,  the  only  difference  being  that 
the  body  of  the  straight-edged  fasteners  are  curved  to  fit  the  concavities  of  the 
sheet 

These  fastenings  for  the  straight-edges  are  placed  at  suitable  distances  apart 
and  in  applying  them  a  line  of  sheets  having  been  niti  up  the  building,  the 
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fasteners  for  ihe  straight-edges  are  placed  so  thsi  their  curved  ends  lit  across  the 
outside  convex  edge  of  ihe  sheets,  and  upon  applying  another  course  of  roofing 
tbe  contiguous  edges  lap  overt  and  are  held  in  position  by  the  short  hooks  upon 
the  curved  end  of  the  sidc-fostenings. 

This  method  of  applying  corrugated  roofing,  etc.,  dispenses  entirely  with 
leaky  nail-hotcs  and  nails,  and  in  addition  to  other  advanugcs  over  the  old  rigid 
naJlti^c  process,  the  sheets  are  free  to  expand  or  contract  with  the  varying  lem- 
pcratures  in  which  ihey  way  be  placed.  Recently  patented  by  Mr.  John  Smith, 
of  this  cjtjr. 


EDITORIAL    NOTES. 


Majok  p.  F.  Biuizr,  of  St.  Loaia,  hav- 
ing l>veQ  appoialMl  by  th«  Governor  of  thii 
S(nu  oominiHtaoer  lu  Ihe  "  World's  Id(1u»- 
(ri«l  and  CoIIab  Onti>nnUI  KxpoHilion," 
wlikh  will  be  opoBcd  at  N«w  Orlvuw  the 
fini  MoDilsy  in  D^tpoiber,  18S4,  cklli  aiten- 
tioB  W  li>«  iiiijiorlnDM'  of  hftring  ike  vMt 
ratoorca  at  UEnmuri  in  uiiiierftls,»iil!>,  oiun- 
ufmctum,  nnd  agricultural  ]in>diii7t»  fully 
ivprMenicd.  TIm?  Stato  having  atudo  no  ap- 
prnpriAliiin  for  llic  [iurp<Me,  ti^  appoali  tci  its 
patriotic  cilitra*  to  cuntTibuti.'  fuii(la(<ivuv«r 
th«  uccnury  cipcmea. 

Thb  Social  Scknce  Club  of  Kausaa  and 
WeMua  MiMouri  mwta  in  this  dty  Thara- 
Aiy  Atul  Fritlay,  Jtlay  Hib  >iul  Htli,  al  Iba 
Sroood  Prcabyieriaa  Church.  It  ix  madr  up 
of  the  beat  cdueaied  and  roost  thouKbtfnl 
ladles  of  ibia  Ttgion,  aiid  ibc  \i\pen  to  lie 
not)  al  it!  Msaionii  vlll  l>»  of  fngrussing  in- 
toi««t- 


rlrTo  ftlvo  an  idpM  of  th«  amount  of  i>AfMii- 
pto  biMlntwi  done  at  the  ITninii  I>«(H>t  in  thin 
dly,  we  Miect  a  few  licnis  from  ibe  rvport  of 
th*  Treaium  of  ibo  Union  Depot  Company 
lor  lia  yean,  ending  DecenibeT  31,  ISKS: 
CmIi  roc*iT«d  for  tickets  in  1878,  $474.- 
Wl.aO;  for  1888,  S],1Q1.303.!!6,  an  incrvaftc 
In  six  year*  of  S7S8,<)1 1.30.  Tbt  (utui  nub 
rKwiptv  for  il"-  wl.oU  time  w«r»  9&>7<I3.- 
£72.47,  to  vhioli  in  lo  be  adritd  the  value  of 


tlekeia   exchanged,  $.413,061.63,  insldag   a 
grand  total  of  tO,17C,6dl.lO. 

.TiXsES,  UcCLrao  A  Co.  bsre  t^ttbliilipd 
a  Mrics  of  wry  useful  Tables  for  the  Deter- 
mtualioii,  [hHcription,  and  Clawificntion  of 
MiueraU,  by  Jamn  C.  Foy«,  A.  M.,  Pb.  D., 
Protosor  in  Lavrenc«  University.  Second 
edition,  r«viaod  and  onUrK«(l.  UlDeral 
itpcclofl  arc  determliiod  by  tables  I.  and  II  i 
table  III  givM  tluicryetslllnestructure,frMv 
turc,  tpodfic  gmvilr,bardncss,luilcr,*ln:ak, 
ootor,  action  of  acidi,  and  blowpipt  mactiona 
of  pa«h  tptciM;  tablo  iV  clOiiaiflM  the  sp^ 
rics  aotTinlinj;  lo  tho  6tb  fA.  of  Dana's  &y»> 
t*)iu  (f  Min(»rAt(>gy;  tabl«  V  cloaiiSea  by 
baiiic  ctonieale  and  or«».  Th«  App«ndixvi>- 
oblta  ODB  to  diitingnish  between  some  of  the 
rJoMly  allied  ■pvcios  and  Tarioti*a.  Scalca 
of  banlutts  and  fusibility,  ay»t«uia  of  rry^ 
tallizatinti  and  all  Ihobtoirpipe  raactioas  »• 
(erred  to  in  the  voile  arc  fully  dcacribvd  in 
the  inlroductton.  CJolli,  12uu.,  ft6  pagw  ; 
prieo  $1.00.  It  t>  B  vry  complote  work  and 
ofl^red  at  a  very  low  prioc 

Ob  Monday,  th«  21*1  ulU,  anow  fall  la 
tills  city  continnously  for  twelre  banra,  vlt. : 
from  ft  A.  M.  to  e  P.  H.,  aiBonnltag  to  at 
Icaaisii  inchco,  though  ns  It  melted  oearly 
as  fast  as  It  f«U  it  could  not  be  niessnred. 
Wo  put  tbw  oa  record  a«  a  pbciioin«nal 
day. 
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TuK  U.  S.  Sij^ml  O&M  bu  pnblisbnl  (uur 
maps  jirvwoliaK  thv  H{>e«ifio  nwteorolo^sl 
featare*  »f  lb«  tortiKdota  of  Mkrcb  11th, 
1884iaiii)ebaving  ilie  fceoenJ  nlailon  be> 
tWMH  «rMi  a(  liaN>iii«tric  raieima  adiI  tor- 
nado oealm.  Thin  mIvbdcc  work  u  lo  1>« 
followed  by  a  full  report  of  a  laoiw  «iieu(led 
inTCfltigMion. 

Mne.  J.  LAivRB^ct  Smith,  of  LonUrille, 
Kjr.,  Ibe  wid«v  of  the  lata  Prof aaor  J.  Law> 
rmce  Smilli,  han  ilooalvd  |8,W0  to  tlM  Na- 
Uoos)  Acajdemy  of  Hcinnm,  thv  inoome  frooi 
whicli  i»  to  Im  umkI  for  th?  cncourBLgvmcnt 
of  Bcii-nlific  inreatisalion. 


Pw>r.  Jkas  BArrisTE  Dumas  dkd  at 
Psru  on  April  10,  at  Uie  a^  of  eighlj-foor. 
He  waa  bom  la  Alaia,  luiy  U,  ISOO.  Uodor 
the  [w(roD«f^  of  De  Candulle,  ai  tienevn,  br 
carlf  a«)uir«(l  considemble  profioipnc^  as  a 
UrfaQwt  and  clicmtM*  In  \%S,\  ha  iF«Dt  to 
Pkria,  married  lb«  daughter  of  Alexander 
Brvngrinrl,  aad  wiu  pro(«ea«r  of  okcmulrj 
in  (far  pol]rtci'hnic  whool,  in  ihc  lacuttr  of 
■cJbDcc,  Biid  in  tho  acbool  a(  rocdtcin-c.  fn 
186S  be  waaeieclvd  perpetual  necielarj  uf 
the  academy,  and  in  1849  the  Londou  Soci- 
ety- of  CliciDUlry  gave  bim  lh«  Faraday 
mrdal.  IIi>  wait  tho  aulbor  of  men?  aland- 
ard  Bcientlfi«  workit. 


THKmaltaol  a  recent  Invcallgatloii  bj 
the  Britiafa  Medical  AMocixttun  gives  oolor 
to  Iho  thoorr  thai  conuiiD|itioD  is  an  infeo 
tioia  dlwaM.  Circulart  were  acnt  out  to 
over  1,000  phfBtgiana,  asking  for  experlencea 
am)  npiiiitma  in  thnt  cnnnrotinii,  and  of  the 
numW  who  Ti'i>lipd  n  dtcidml  mnjorlly  cx- 
preaard  a  belief  In  the  atfiimaiiTe. 


The  Canadian  w«atlirr-pn^)hel,  Wiggint), 
olainu  ibat  the  recent  iluruta  and  earth- 
qnnkcs  in  England  wtra  a  fair  fulfilliuenl  of 
hia  March  predictiona.  The  Profeiaor  be- 
lievea  thai  ihero  i«  aeriona  probabilicv  that 
the  nrlbquake  In  England  will  return  with 
inarflaead  violence  about  the  20ih  of  thia 
moo  till 


Ok  Tue»da7,  Beplember  3>l,  IftM. 
grand  Int'>rnaiional  Eleetricsl  Exhibilk 
will  open  at  Phitadetphia,  under  the  aw 
apiivH  of  the  Franklin  luatltote  tor  tbe  pru- 
in<itian  of  the  mechaniftal  arli,  and  continue 
nntil  October  11th.  1S34.  For  Informatfea 
applj-  to  Prof.  Wm.  11.  Wahl,  Secretary. 


Tbe  WaiJiIngton  miMiunieni  reachf 
lieight  of  410  fret  on  lb*  22d  nil.  The  total 
height  ot  the  *hall  will  he  &j5  (rrt,  whicll 
will  make  It  the  highest  monument  in  the 
world.  Thta  le«Te«  L4o  feet  yet  lo  be  »dd« 
Afty-fiTe  of  which  will  bo  a  raarblo  roof 
pyramidal  aha|>e. 


A  grenl  well  ol  natural  gna  ww  Ktntdt  >t 
Welblwrg,    Wvni    Virginia,    twelve    mllea 
north  of  Wheeling,  on  the  S'llh  of    At 
a  depth  of  1.2S7  feet. 

DvHino  the  week  fruin  June  S8  to  Julj  6, 
inclniivc.  It  is  pmitoaed  ti>  inalituto   a  atiin< 
■uer  (chool   of  gevlogj    at    the    Delaware 
Water  ilap,  Monroe  Co.,  Pa, — ■  localitj  pe* 
culiarlv    aniied   for  geological    inatriiction.  ^ 
under   niaoageinent   of    Prof.    H.     CarTUl'fl 
Liewit.      Kxriir*ionN    to    vnrioud    |iotnts  of™ 
gMtlogirs-l  interest  will  be  taken    ererr  daj, 
and  iipportnnilf  given  for  atudylng  In  detail 
the   various   formaliuoa   in    y\tm:    n(  tbcir 
influence  upon  the  topography.     Each  eeen- 
Ing  an  llluntratixl  lecttin'  wilt  be  gtveni 
the  geology  of  tbe  region. 


OxE  af  Die  beat  AiuttrteaD  aeiooe*  mg» 
sines  tlial  comee  to  our  table  is  the  KAyitf 
CiTT  RKVtRW  or  ^KXCK  iJII>  Ikolstrt. 
It  conprlaca  original  nrliclea  by  the  beetj 
writers,  and  sclenlona  frooi  the  \x6i  period!-' 
calt  uf  ihiacotiiilry  nnd  Eufopeon  aIleel«D> 
tiGo  Bubjt^clti,  and  is  deerrving  of  tbe  patrow 
Dge  of  nit  Intelligrnt  and  enterprising eilnca- 
tor*  I-IriiI  imd  Wett. — .Bnclen  Jmmal  ef  Sdit- 
talion. 

The  Normal  Sdmol  AJiotna*   naye  of  the  ' 
Rm'rxw,  **  Every   teacher  ihouti)  be  a  tub' 
aoriber  to  thin  truly  excellent  ptriodicaL" 
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|.  "Wc  AT*  iix}«bta(l  to  tb«  etlitor,  ThoQ.  S. 
(Cane,  (or  K  copy  al  bin  HtorlinK  pvrimJica], 
Wfatch  ii  acfolli  to  ih«  Hcicniiflc  lute  uid 
•ultare  of  tk«  Wot.  li  GIK  au  uiilllled  Lur- 
B*rof  tb«  poriodivitl  lit«rHtur«  ti(  (hv  Wntt 
■n^  ■hould  tare  a  place  npon  th«  tal»l«  of 
brery  loTtr  of  tci«iice.— Cwnnf  4>n7t<e  /b^b* 


/  The  oikin  building  of  Ihp  WnrM'a  Iuilu«- 
kriAl  and  Cotton  OnititDitI  Expoiition,  at 
jjllew  OrteftEM,  oow  Leing  constructed,  is  in 
tanny  rMfx^ta  the  mont  rtniukutite  udlQce 
«»«T  crrcted  in  ltii»  wiiniry.  It  U  J^78  (eel 
long  by  90S  feci  wide,  covering  thirty tlire« 
iKTts,  or  «l«v«n  ftcm  n>ur«  than  th«  m«in 
iHiiltiinx  of  thrPhilndclphinCciitcnnial  Ez- 

Failion  of  l»:6.  Tli«rearel,858,300mUBW 
tt  of  door  space,  {nduding  the  gnllcijr. 
Tbe  tmildiL^irill  iMxixLr  ft«i  high  with 
it  towvr  116  (ect  liixli,  «ad  tlw  arcliil««t  has 
Ibrvn  nnDmiallr  foriunale  !n  nadcriDE  llid 
Invrion  pxcn^inf^ly  uniijiu!  ukI  nttrautive, 
fro  ticbt  it  with  incamluLvui  luiit«  irUl  k- 
^iilre  15.000  lighls  and  I.SOO  lion*-poir«r. 
ffri  ligltt  wiib  tli«  luv  iTit^Qi  will  reiuJKi  TOO 
liim[it  and  700  borse-iiower  to  opcrule  tho 
iifnktno.  Tlie  tolx) Alffiiin  m]iitn(l  fiirliglit- 
aod  tvr  niachincTy  ball  wUI  Iw  at  licaal 
1,000  bonc>pow»r.  Id  thii  «*tiiiiat«  is  in- 
lud«d  tK«  [M>w«r  for  five  an?  H^hu  of  3B,I>00 
ilvpowcr  cnch,  wbicli  wilt  liglit  tlie 
aoTiiU. 

Thk  Fdinlmrgb  UaiTenity  ctlebralcd  ita 
BnaiTcraarjr  lM*t    luaiitb,      Scutlani), 
igland  ami  ibe  world  owe  very  mocjt  of 
b«wi  ibauglil  of   iba  lout  Ibnw  huadrtd 
lo  tbia  intii  itution,  and  •«»«  oi  tb« 
ifffHl  ui«n  of  tbe  a|;e,  have  ianied  from 
ti>  vi>l  and  boQorvd  maI  of  learning.     Mr. 
iwell  had  a  wortltjr  pnrl  lu  the outcbrailon, 
knd  vas  iatrodnccd  bjrSir.Staffbrd  Nortbcatc 
"  QD*  i>r  the  grcatMt  litciary  ornamcatti " 
our  o«ti  ilm*. 

It   b  now  nfliciallj  annnunccil  that  tbe 
innol  nn<l»r  lh<t  Mrniiy,  wliiHi  !»  to  oonneet 
jibe  cliira  u(  nirkcuhcad  and  IJvcrpoul,  i?Ul 
lormall^  ti|<«n«-(l  (or  orJiiiHrr  Irallic  on 


tb<>  I4lh  of  n«zt  Rionth,  Tbe  iMt  roinnaale 
of  ibc  wall  betw^-vn  Ihp  two  ends  of  the  tun- 
Del  w«r«  blown  aul  on  the  :Ktb  of  April. 

ITKMS  FROM  PKKlODICAia. 

6u6*crt6«n  ta  l/it  ftEFiEW  con  bt  JvmUJitd 
Uinnigh  tkia  tfint  tritit  alt  tit  bttt  n^gatium  vf 
iJiia  CtuMry  and  AirajMi  V  a  iiaetnmt  mf  fnm 
iS  to  Vifwtmii  cfiAt  rttttUpnet. 


To  any  ]mton  r^miaing  ta  at  dm  imnaa'  rtiJW 
implMK  jtrtM  <^  ONjr  thrw  ^  lAa  promintml  fiVf r- 
ary  or  tcietU^  nagaumtt  qf  Ae  UniUd  Slatet, 
wtiiU piomjitlsij'umith  ihe aame,  anti ilu  Kamhab 

CiTV  Ke%'1KW,   litni'ht,   uiUuii  •uldUwaal  C4«t, 

J«r  <m«  jeor. 


Tub  bret  aitldeB  In  ilie  May  t\fmhr  fvi- 
net  .I/iiiiliUy  an:  Thti  Kwit*or  aiid  Hia 
Workv,  bj  Dr.  ti.  A.SlDckn«ll(lllu«lr«l«d)i 
Tbe  ProgrcM  of  the  Working -CI  obmb  in  the 
Liui  IIaU-C«iitury,  b;  Robert  Oiffen,  LL.D4 
Tbe  Uilk  in  th«  Ojcoa-sut,  by  Graat  Allen; 
Longevity  of  Aitronomers.  bf  Albert  B.  M. 
Lanenatcr;  llnw  Fli«*  Hang  On,  by  Dr.  J. 
E.  Rnmbonu  (IlliiHlrated);  Where  Did  Life 
BogiiiT  by  ti.  Hillon  Scribner;  Chritttan 
AguoMieiam,  by  tb«  Rev.  Canon  Curteie; 
Tbe  Beginutngi  of  MeuUargy,  by  Dr.  E. 
Keyer;  Tbe  Mortality  of  Happineaa,  by 
Thomai  FottcY ;  Sketch  of  Mary  Bonrnil  Ici 
(with  porlrait),  followed  by  the  usual  Coi^ 
r«a|MM»d«nc«,  Editor^  Table,  Ulerary  No- 
tice*, Popular  MiM^rtlnuj,  and  Notea. 


tmmigTatlon  continuce  to  be  one  of  tbe 
great  4>conomio  quealions  ol  Lhiji  connlry, 
and  it  inrohtsa  political  problm  of  the 
higbeMt  importaDce,  that  ol  nalaralliaiion. 
Our  □Uuraliz&lion  law*  arc  dcfcctiro  in 
many  rcapccia,  and  the  demand  fur  llteir  re- 
vision will  BO  doubt  acquire  adtlcd  fiirco 
(ton)  ibe  puMIcallun  of  an  article  by  Jiutirc 
Williito  ±*iroitg  upon  ibat  lubjtrct  in  tbe 
XtirU  Antrkan  Rnittr  for  AIny.  In  thoaatu* 
number  of  the  Rtviev,  £dwio  P.  Whipple  of* 
fent  a  candid  JudgmrnI  of  Matthew  Arnold, 
aa  a  thinker  and  aa  a  man  of  letter*.  Kic-b- 
ard  A-  ]*roi-lor,  under  the  title  ul  "A  Zone 


« 
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of  WatU*/'  writ**  bl  tb*  va»1  muttiUKk  of 
the  piguj/  kindroil  u[  titr  wirlb,  koava  a* 
the  ulnoida.  Id  "Ttic  R&ilvftj  and  tfae 
Statr,"  Gcrrli  L.  L«oiiDg  o«aja  lo  pn>v« 
tlint  th«  multiplication  and  extciuioti  of 
railroad  liii««,  and  thp  t«tabliHlim«ni  of  low 
ratesof  tnuMporUtion,  arc  hindrrvd,  railicr 
thaa  halftcd  br  Rovcrnmcnial  int^rfovnoa. 
iVoL  Uenr;  K.  Utburti,of  FriDcvtuu  CallegVi 
ka>  a  hixhiy  inl«rMlinf[  Artinle  on  "Uliw 
tiooaof  M«iii«t7."  H«l»n  Hcndricli  John- 
no  contribule*  an  pna;  oo  "TIm  mcaniDg 
of  Song."  FSdbHt,  thare  tit  a  joiai  diaeua- 
ainn  (tf  "  Workinxnicii'a  GriaTancte,"  by 
WUllMD  Godwin  Moody  sod  Prof.  J.  Lao- 
ranc*  Laoghlin,  of  Uarvanl  Univwcity. 

We  hftva  had  oocaaion  bctors  to  refer  lo 
ibe  l(''«tf«n>  An  r/Amtrifo,  a  aiaucal  poiiod- 
ical  odiled  br  Mr  Kmil  Suitart.  It  liainow 
nadied  it»  fourth  month  aad  ac«nred  a  flmt 
footing  amouK  ike  iwriodicjib  of  the  titj. 
To  thorn  of  otir  rrad^ni  ■'hii  60  Dot  m*  il  we 
can  rroomincnd  it  u  a  rvliabit  ao4  irllitaj 
«fliu)H.'ndiiii»  of  piiwing  urenU  in  muaical 
au<i  arl  nialirrn,  cditnd  by  a  M>ii)pet«Dl 
critu?  and  «killful  miidcian.  We  know  of 
no  ilmilar  paper  in  the  WMt  and  it  »hanlil 
be  well  Hupporlml. 

TuK  Sc-ienlilit-  IlMip  of  Mr>r«la,  and  othar 
aMaja,  bv  ITilliaio  KiaRtlom  CUITard,  P.  B. 
fv;  price  IS  ceuia,  |kmi  frve.  J.  Kilcevrald, 
paUliaher,  20  LaXa/ette  Place,  New  York. 
Thia  collvcUon  ol  cwavi  upon  tllliks  fonas 
No.  &ft  of  ll)f  Bwnlxddi  LiJirtin/  0/  toptdaz 
Srimre,  Be«id«»  ibe  eanj  onined  in  tli«  ti- 
tle, it  contain*  three  olliera,  uamelj,  "  Riglit 
aDdWmngi  the  8ci*ntilic  (iround  of  their 
Dbllaction  ;  "  "Tb.  Elbi<»  of  Uelief ;  "  and 
"  Thr  Ethiea  of  Keliglon." 


SJarptr'i  Magatine  tot  Mar  coD«Iiid«B  Ul 
rixtT-eightli  rolume  of  that  nuw  reneraUi 
bat  nnw  tgti  fwriodical.  The  ooanwpol 
Ian  chaiDclrr  of  our  AniericMB  onwaaiM 
baa  ii<.-ri>r  bwn  bet(«i  itiuatraud  ikan  in  til 
annoiin^otaeata  of  thi«  number.  Certain] 
American  Copiot,  aullioos  and  ariibta  at 
thoToiishlv  repreaeDi«d,  but  ihera  ar«  ah 
papcn  oa  Engliab,  Pr«o«k,  and  Oermaoaul 
jecta,  written  bjr  Englbhnken,  Fr«odimei 
and  Germans,  and  tllnairatml  hr  Kn^lb 
■od  French  artitla.  William  Black,  WU 
lam  Bfaarp,  Alfred  Faiaons,  A.  F.  Jaeaaii 
and  L>r.  Moriu  Unach  tire  among  the  mi 
tribiilora  in  qiirUion.  Yet  Haipu't  ia  con 
ntonl;  aMounted  iho  moat  AateriGaB  oE  on 
nagaxinoa.  ^ 

Ik  ihe  AUatoif  MonMf  for  Uay  Riclup 
Grant  Wliil«  coDiribaicii  tb«  first  of  two  m 
tii-ltarniitlnl'TlicAnaiomUiaguf  WfOiai 
SliHkeapeare,"  a  very  aoote  and  iolereattn 
•tndy  of  tbe  facta  oi  Shakcapcarc'a  \il»  aa 
wrilingfi,  diasipaling  M)m«>  of  lIm  idolatrav 
Ulaaiona  whieb  aoiae  extreme  t^bnlwnpcai 
wunbipeni  have  creaiml.  Uenry  Janii 
co»Uuu«B  bis  Frvucli  tiadiM  of  trav* 
Prof.  E.  V.  Etbm  haa  nn  onicle  on  "  I4( 
giiiiitii-  Faltiwiitolo^  "  which  will  lie  fogo 
of  dci-p  inlcml  to  all  int«llixeiil  rcaden 
AnIcJua  of  puli|[i.<  natioual  lulerMl  an 
"The  Siivnr  Danger,"  hj  J.  iAin«<KI 
Luughlin;  and  " The  Proxrva*  of  Kattona 
iMD,"  by  Edward  Stanwood.  Tb«  poema  < 
tlie  number  are  by  T.  B.  Aldricb.  H.  H..  aa 
Gditb  U.  Thomas.  Several  important  bnol 
arc  rcT-icwcd,  and  Ibu  Costributora*  Qfl 
coinplttei  a  ihoroiiitblir  iot«raatiDg  nnd  4 
iracitTe  nuntl>erof  tbi<  atari ing  magatiu 
HoU]{bt(in,  MiflUn  &  Co.,  Bocton.  Sob 
tioo$1.00. 


SEND  FOR  CmCULAR  COHCERHmG  DISTRIBUTION 
£500  WORTH  OF  PREMIUMS.  JUKE  30.  1884. 


T.  S.  CASE.  Ed.  ••  Review." 


KA.iS:S^S    CITY 

Revii;\v  of  Science  and  Industry, 

A   JIONTHLY    RBCOKU   UF  PHOIiRESS   IK 

SCIENCH,  MECHANIC  ARTS  AND  LITERATURE. 


VOL  VIII. 


JUNE  and  JULY.   1884. 


NO.  2-3 
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THE  RUSSELL  ARTESIAN  WELl- 

JOHN    O.    PARKER,    U.    S.    A.,    FORT   HAY8,    KANSAS. 

Recemly  I  made  it  visit  to  Russell,  Kansas,  and  was  very  much  inteicsted 
ID  so  artrsun  vrell'which  the  citizens  of  that  enterimsing  town  have  been  boring. 
The  town  voted  icu  thoasanil  dolUn  worth  of  bondi,  and  engaged  a  compaDy 
from  Milwaukee,  VViseontin,  to  make  the  boring  which  has  not  been  put  down 
as  far  as  they  conlem|>Uted  at  the  bvginnin);.  As  the  drill  did  not  take  out  a 
cure,  the  boring  at  certain  intervals  was  slopped,  by  pressure  on  the  sides,  and  a 
Mialler  bore  within  the  brgcr  adopted,  the  whole  bore  appearing  likean  raverled 
jointed  telescope,  with  the  exception  that  the  tubing  of  each  bore  comes  to  the 
surface  of  the  ground.  Each  lime  a  smaller  bore  was  commenced  within  the  larg- 
er  boie  there  was  some  delay  in  obwiuing  the  cast-iron  tubing,  which  was  man- 
ii&ctured  at  Pitisbur^.jPcniisylvanij.  and  the  company  at  last,  at  the  lime  of  ooe 
ot  those  delays,  .ilxindotKd  the  work. 

It  IS  impouible  to^y^what  may  be  the  final  adjuctment  of  the  matter,  but  it 
k  hoped  that  the  well  will  be  completed  with  a  diamond  drill  which  takes  out  a 
central  core,  until  if  water  is  not  fsooner  (bund,  the  depth  of  3,50?  feet  has 
been  reached,  which  was  dm  conicmplatcd.  I  deem  this  a  mntlcr  of  the  highest 
imparlao'e,  as  a  lest  ol,  ancstan  wclU  in  Western  Kansas.  If  artesian  welU  can 
be  obtained  to   Western^  Kansas,  it  will  change  the  face  of  the  whole  country. 

Till— i 


KANSAS  CITY  KF.VIEW  OF  SCfEJi/CE. 


The  soil  is  very  rich  and  productive,  and  a  good  supply  of  water  would  make  il 
one  of  the  finest  stock  couauics  in  the  world.  Fine  foretts  would  spring  up  in 
all  paru,  and  the  cerc»b  and  grasses  would  become  more  certain  and  abuodaot. 

In  Western  Tcxaa,  the  wonderful  springs  and  the  dip  of  the  strata  led  to  the 
boring  of  artesian  wells.  It  was  noticed  (hat  the  springs  were  fed  from  a  greai 
distance,  probably  from  the  mountains,  as  they  were  not  affected  by  the  tocil 
raiDfalt.  The  Texas  Pacific  Railroad  was  rewarded  in  finding  an  abundance  of 
the  finest  water  in  the  artesian  wells  which  iher  bored  at  Toyah,  Texas,  and  a( 
Other  places.  The  same  results  would  probably  follow  in  Western  Kansas,  and 
therefore,  il  is  hoped  that  ihe  people  at  Rus*ell  may  thoroughly  test  ihis  matter, 
which  has  such  a  vital  interest  to  the  welfare  of  the  people  living  in  this  portion  of 
the  Sute. 

Mr.  F,  C.  Jerome,  of  Russell,  has  very  kindly  furnished  me  Ihe  following 
sutemcDt  regarding  this  artesian  well: 
Prof.  John  D.  Parker. 

Dkar  Sir. — Inclosed  please  find  a  report  of  ihe  artesian  well  at  this  place, 
tfjgelher  with  an  analysts  and  classification  of  Ihe  rocks  and  shales,  whicli  yoa 
requested  me  lo  write  for  Ihe  Kansas  City  Review  or  Science. 

The  most  important  question  in  Western  Kansas  is  that  of  irrigation.  This 
want  does  not  arise  (rom  the  faci  ih-it  ihi*  portion  of  Ihe  Siaie  is  barren,  or  that 
the  general  nun-fall  is  not  sufficient.  There  are  times,  at  least  every  few  years, 
when  drouths,  more  or  less  local,  visit  Ihis  section,  entailing  thereby  many  fail- 
ures of  certain  crops,  and  it  is  from  these  visitations  ihat  has  -irisen  the  question 
of  irrigation— how  to  provide  for  wheat  and  corn  and  other  products  when  the 
rain-fail  shall  prove  insufficient.  As  yet.  Western  Kansas  is  a  vcTf  new  field  for 
agricultural  pursuits,  but  very  far  from  being  urprofiiable  or  experimental.  In 
coming  years  it  will  be  one  of  the  grandest  countries  for  farm  products  of  every 
description,  that  ihc  nation  has  ever  seen,  but  now,  iiciog  in  its  infancy,  it  must 
learn  to  creep  before  it  can  walk.  The  vast  chalk  beds  must  be  decomposed  and 
allowed  to  give  out  the  immense  quantity  of  lime  and  carbonic  gnsihey  contain, 
the  crude  gypsum  must  be  made  to  unite  with  the  soil  by  cultivation,  and  this 
culliralion  to  be  successful  must  have  an  abundance  of  inoi!>iurc  lo  assist  it  in 
properly  preparing  (he  ground.  The  charactistic  drouths  that  occasionally  vttil 
this  section  are  mninly  due  to  the  newness  of  the  country  and  the  chemical 
changes  going  on  with  the  minerals  in  the  ground. 

Il  was  to  solve  this  question  definitely  thai  the  enterprising  citizens  of  Ru 
sett  voted  bonds  to  the  amount  of  $10,000  to  sink  an  artesian  well  al  this  place, 
and  although   the  work  is  not  yet  completed,   the  developementi  give  us  some 
very  interesting  facts  to  consider,  and  tell  u«  .something  about  this  part  of  the 
State  that  could  not  be  known  in  any  other  manner. 

The  following  arc  the  deposits  encountered  in  the  well  up  lo  the  present 
writing,  together  with  their  composition  and  position.  I  have  given  the  rocks 
the  most  careful  «X:iminAtion,  and  they  are  exactly  as  reported: 
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?^R! 


CRETACEOUS  PERIOD. 


BKSTOM  ORODP. 

_  per  Soil 

Yedow  Clay,  conlainiog  thio  MagDesinD  Limefllon« 

Qravet  ami  Freeh  Water. 

D»k  Blue  Variegated  Shale 

Trace  of  Coal. 
Dark  Blue  Variegsud  Shale  impregnated  with  Talc 
Gray  Sandrock  impregDated  willi  iron  pyrites.  .    . 
Vtino/Fmh  IVaier. 

Gray  Friable  Sand-rock 

l.igbt  Blue  Soapstone 

Dark  Blue  SoapBtone,  containing  coal 

Light  Blue  Soapslone  .    - 


Depth  of  Benton  Group 


DAKOTA  GROUP. 

Light  Blue  Argillaceoui  Sand-rock  -, 

^iroBj  yeiii  of  Salt  Wattr. 

Bine,  turning  to  pink,  then  red,  Soapitone 

Red  Sund-rock -, 

Vein  of  Sol  Water. 

Red  Sand-ruck  with  Nodules  of  Ferruginous  LimcBtone  . 

Light  Blue  Shale 

Light  Gray  Sand~rock  with  Iron  Nodules 

Total  Depth  of  Dakota  Group 


UPPER  CARBONIFEROUS 

Gray  Quartzose  Rock 

Light  Blue  Pyritiferous  Friable  Sand-rock 

Gray  Quartzose  Rock 

Hrovrn  Sand 

Brown  Ferruj^iDOus  Quartzite,  containing  gold,  silver,  cop- 
per and  iron  ore  comglomeralc 

Vnn<^&iU  Water. 

Light  Blue  Shale 

Traee  of  Gyptum. 

Light  Blue  Shale 

Brick-red  Calcareous  Clay  (Pottery  Clay) 

BlooJ-red  Marl  (Fertiliser) 

Brick-red  Calcareous  Clay  (Pottery  Clay)  ....... 

Impure  Gray  Limestone,  with  HornstODC 

I>nrk  Bed  Variegated  Gypsiferous  Shale 

fimaU  Vein  of  Coal. 

Dark  Red  Variegated  Gypsiferous  Shale 

Coal. 

Total  Upper  Carboniferous 


FEET. 


10 

70 


34 
15 

10 

32 

3 

12 


211 


1(1 

17 

2 

60 
16 
30 


134 


.50 

6 
9 

26 

48 

182 
74 
60 
■W 
35 
20 

67 


TOTAL  CBE- 


IMCHEa. 


211 


134 


345 


.01 


C32 


.01 


63 


KANSAS  CITY  XEVJEW  OF  SCIENCE. 


TOTAL  DEPTH    OF   WELL. 

Cretaceous 345. 

Upper  Carboniferous 631.01 

Total  No.  of  feet 977-oi 

RISE   AND   FALL   OF   WATER, 


Amoual  of  Wat«r  In  Well  at 

certain  deptba. 

Distance  from  Water  tu  top 
<>t  the  Well. 

REMAKK9. 

Deptb  ot  Well. 

W«ter. 
30 

154  feet. 

144    feet. 

Oil(i. 

\m  " 

60 

109     " 

ajid. 

160    " 

80 

SO    '■ 

Cuki. 

240    " 

100 

140    '■ 

Boiling  liot. 

260    " 

156 

104    " 

Warm. 

290     " 

170 

120    " 

LukewariD. 

308    " 

lilO 

118     ■■ 

Cold. 

380     ■' 

180 

1*00  ■■ 

Cold. 

388    " 

22a 

165     " 

Cold. 

395    " 

23U 

16-5     ■' 

Cold. 

400    " 

250 

150    '■ 

Cold. 

435    " 

259 

17G     ' 

Cold. 

600    " 

350 

150     " 

Cold. 

880    " 

700 

180    " 

Col.l. 

977    " 

742 

235    " 

Lukewarm. 

The  rise  in  the  temperature  of  the  water  first  noticed  at  100  feet. 

The  measurements  and  analysts  of  the  rocks,  etc.  in  the  above  tables  are 
accurate,  having  taken  the  measurements  myself  as  the  work  continued  on  the 
well.  The  only  difference  in  opinion  seems  to  arise  in  the  geological  distribu- 
tion, in  which  Prof.  O.  St.  John  takes  friendly  exceptions  with  roe.  In  a  former 
report  I  classed  the  Benton  group  down  to  the  Red  Sandstone  of  the  Dakota. 
Prof.  St.  John  is  under  the  impression  that  the  Benton  ends  just  above  the  fifteen 
foot  stratum  of  gray  sand-rock  impregnated  with  iron  pyrites.  . 

In  Western  Kansas,  and  very  prominent  in  Russell  county,  on  Salt  creek, 
four  mites  north  of  Russell,  and  in  many  places  along  the  Saline  river,  the  hori- 
zon rock  of  the  Dakota  group  is  a  light  blue  argillaceous  friable  sand-rock.  This 
appears  to  be  a  permanent  feature  so  far  as  I  have  had  leisure  to  examine  them. 
The  artesian  well  here  is  on  the  uniform  high  prairie,  and  I  have  found  no  indica- 
tions of  faults,  or  of  intrusive  rocks,  and  hence  I  am  of  the  honest  conviction  that 
this  light  blue  argillaceous  friable  sand-rock  stratum  is  the  true  horizon  rock  of  the 
Dakota,  which  I  refer  to  above,  and  I  have  changed  the  report  in  this  respect, 
believing  this  to  be  correct,  and  should  any  other  errors  appear,  I  will  be  glad  to 
correct  any  and  all,  only  desiring  to  learn  the  true  facts. 

My  reasons  for  classing  the  quartzose  rock  with  the  upper  carboniferous 
are,  from  what  examination  I  have  given  this  rock,  it  appears  to  be  of  a  granu. 
lated  structure,  or   metamorphic,   though  I  am   far  from  being   satisfied,   having 
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hid  but  a  very  sinall  specimen  for  examinstioi).     The  pottery  ctay  and  mar)  re- 
ferred to,  are  valuable  deposits,  a;id  ihc  day,  especially,  is  very  pure. 

The  hot  water  referred  lo  was  sufficient  to  boil  an  egg  in  three  minutes. 
The  heat  I  am  under  the  imprcwion  was  caused  by  the  iron  pyrites  by  some 
chemical  changes,  not  caused  by  the  well,  but  which  have  continued  probably  Tor 
ages,     r  did  not  procure  any  of  the  hot  water  for  analym. 

The  yellow  clay,  underlying  the  upper  soil,  ]  have  been  fortunate  in  ex- 
aminJDg  its  suuctuic  for  five  feet  ten  inches,  the  remaining  twenty  feet  I  have 
not  yet  bad  oppi^rtunity  to  examine. 

The  following  is  the  yellow  clay  at  the  Benton  so  far  as  I  have  had  an  oppor- 
tunity to  examine  it : 

CUy  colored   with   Iron   of  ac^ueous   formation  and 

laminated,  and  of  friable  nature 3  feet. 

Lime,  Magnesium  and  chalky  {natural  lime)  containing 
fossil  (ish  scales,  Ineitramus,  and  Ammeniits, 
teilh  iron  nffdittes 1  foot 

FcTTUgioous  limestone,  containing  fossils  of  Inottra- 
mtu,  fish  scales  and  Otmi^t  g^ntta  atid 
sharks'   teeth o.  10  inches 

Silicious  ferruginous  limestone,  {no  fossils)  .    .    .   .  i  foot. 

Total  5.10. 

The  vork  on  the  well  has  not  yet  been  completed,  and  of  course  the  matter 
nf  brigalion  has  not  yet  been  settled,  though  I  am  pleased  lo  say  from  present 
prospects  the  well  will  be  completed  successfully,  under  government  aid,  and  the 
question  of  artesian  water  will  be  scukd.  I  n  this  respect  I  am  under  the  impres- 
lioti  that  a  good  vein  will  be  tapped  somewhere  about  3,aoo  feel,  as  there  ts 
every  indication  10  show  that  a  very  large  vein  underlies  this  locality,  but  this 
remains  for  future  investigations  to  bring  forward.     Respectfully, 

F.    K.    JEROMB. 

Ro'S-scu.,  Kansas,  April  26,  1884. 

Tfac  anomaly  in  this  boring  is  the  lloding  of  boiling  hot  water  at  the  deptfi 
of  two  hundred  and  forty  feel.  This  water  must  have  derived  its  heat  from  local 
causes,  as  the  increase  of  heat  after  passinf;  the  stratum  of  invariable  tempera- 
ture, ill  only  one  degree  Fahrenheit  for  every  fifty  or  sixty  feet  of  descent. 
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PROF.    C.    C.     BtOADHEAD. 

The  general  surface  is  rolling  with  hills  rising  about  eighty  feet  above  the 
creeks.  Tlie  creeks  have  narrow  valleys  rising  b)'  gemle  accent  to  the  adjacent 
hills;  which  arc  sometimes  modilied  by  terraces. 

The  mining  i»  confined  lo  the  valleys  not  far  from  the  railroad,  ar)d  are  more 
productive  from  too  to  125  feet  below  the  surface.     The  ores  arc  chiefly  zinc. 

From  careful  examinations  we  find  as  follows:  The  highest  rocks  seen  near 
by  are  of  a  porous  or  t)ony  looking  chen.  This  occurs  in  broken  and  chiefly 
angular  masses  on  the  hill-tops.  On  the  tops  of  the  hills  I  also  observed  water-worn 
chert  in  conisiderablc  quantity  and  apparently  of  same  age  as  the  massive  chert. 
Outcrops  on  the  hill-sides  and  revelations  in  the  ihafts  prove  the  existence  M'  a 
limestone  about  five  feet  below  the  hill  tops.  Fossils  were  obiained  both  from 
the  cKeii  and  limestone,  but  only  a  few  species.  Among  iheai  I  recognized 
Spirt ftr  Keokuk,  Sp.htUuilii,  HrmiproHtUs  tnnistria,  A.  Rkymkendla,  A.  PfiiUifsia, 
Bif/fsoa  aad  CnnfftJ  stems.  Sufficient  to  be  identified  witli  the  Keokuk  group 
of  the  Lower  Carboniferous. 

Shallow  shafts  in  draws  and  valleys  show  quite  an  extensive  deposit  of  a  blue 
clay  shale.  The  shale  is  thickly  laminated,  and  may  be  of  the  same  geological 
age  as  the  limesioncs,  but  I  could  obtain  no  fossils  from  it.  The  fact  of  its  being 
reached  in  the  valleys,  also  in  some  shafts  on  the  hillside  (where  it  is  found  above 
the  limestone)  also  occupying  pockets  or  "bars"  as  the  miner  would  say,  would 
indicate  thai  it  was  newer  than  the  limesloDe.  It  really  may  have  been  deposited 
from  a  flow  through  cavities  in  the  other  older  rocks,  in  caverns.  Another  fact, 
altliough  found  in  the  mines  it  is  not  ore-bearing,  but  generally  contains  a  good 
deal  of  iron  pyrites. 

A  general  section  of  the  rocks  here,  both  cxmcealed  and  exposed,  is  about 
this,— 

I.     Fifty  feet  of  porous  or  bony  chert  with  probably  some  concealed  lime- 


1.     Otttcropof  limestone,  generally  bituminous  with  some  blueclay  in 

3.  Thirty  feet  of  blue  clay  shale  in  valleys.     It  may  be  of  more  recent 
than  I  and  s. 

4.  Fifty  feet  of  gray  crumbling  bituminous  limestone. 

5.  Twenty  to  thirty  feet  of  chert  in  irregular  broken  layers,  some  altered  to 
quarizite,  with  pockets  and  bands  of  blue  clay.  This  is  only  reached  by  deep 
mining. 

Bitumen  is  more  abundant  in  the  limestone  beds,  where  it  occurs  sometimes 
as  stains  and  In  drops,  and  is  also  found  in  the  form  of  solid  asphalt. 

Galena  occurs  in  the  Upper  limestone  but  not  abundantly,  generally  in  lh« 
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rm  of  cubes.     It  is  more  abundant  in  the  broken  chert  beds.     Beauliful  octag- 
onal crystab  occur  and  wc  find  them  arranged  m  handsome  clusters. 

Zind  blend  (sphalerite)  ib  chiefly  abundant  in  the  chert  beds,  acting  as  a 
cement  to  the  broken  rragmenix  of  chert,  the  whole  appearing  as  a  coarse  breccia. 
The  dark  chert  often  contains  disseminated  blende;  the  while  does  not,  but  blende 
is  often  Kcn  crjrstalliied  on  the  chert. 

The  general  position  of  the  strata  in  the  mines  is  an  approach  to  horiton- 
lality,  but  they  unduUte  very  much  in  the  mines.  In  sinking  the  shafts  the  chert 
beds  (No.  5,)  are  reached  at  eighty  feet  or  more  below  the  surface.  They  are 
much  Urolten  and  somettmes  du  not  seem  to  be  at  all  siiaiified. 

The  lower  chert  bed*  (No.  5.)  or  mineral-bearing  rocks,  arc  0/  a  while, 
gray,  or  dark  blue.  The  ore  is  rarely  contained  in  the  chert  itself,  but  is  chiefly 
confined  to  the  surface  of  the  rock,  but  the  darker  colored  rock  sometimes  is  por- 
ous and  includes  mineral  ores,  apparently  a  replacement  of  the  dissolved  rock. 

The  tUy  bars,  or  bands,  or  pockets,  rarely  contain  valuable  minerals,  but 
often  contain  a  good  deal  of  iron  pyrites  cither  in  crystalliEcd  forms  or  ebc  thor- 
oughly impregiiatiDg  the  shale  so  as  to  darken  it. 

The  darker  chert  is  sometimes  colored  by  the  line  ore.  It  also  passes  into  a 
densely  crystalline  ciuarliite. 

The  ores  aie  also  wmeiimes  found  occupying  drusy  caviticK  which  are  iome> 
limes  beautifully  studded  with  minerals.  In  Chem  we  sometimes  lind  zinc  blende, 
sometimes  cakite,  sometimes  dolomite. 

la  the  North  Canerville  mines  a  dark  banded  quarttite  was  observed,  show- 
ing obscure  deposits  of  zinc  ore  at  the  junction  of  bands  and  also  disseminated 
an. 

At  one  place  in  the  mines,  the  lowest  seen  rock  was  a  dark  banded  quartcite, 
and  a  breccia  of  calcite,  chert,  and  blende,  with  a  deposiie  of  galena  just  above. 
At  another  place  found  biiuminuus  limestone.  The  quartzite  sometimes  presents 
a  bony  structure  and  incloses  blende.  Blende  alto  occurs  in  cavities  with  pyrites 
crjrualltzed  upon  it  Dolomite  was  found  occupying  spaces  between  the  blende 
crystals.  The  granular  blende  is  apparently  of  older  age  than  the  crysuUtzcd. 
The  galena  generally  seems  to  be  older  than  the  blende,  but  .sometimes  they  are 
of  equivalent  age.  The  pyrites  is  younger  or  newer  than  either.  Their  order  of 
formation  is  about  as  follows  :  * 
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The  dark  quartiite  is  newer  than  the  white  chert,  as  is  proven  by  its  con- 
taining fragments  of  white  chert.  The  breccia  is  cenaented  by  silicious  matter, 
and  by  sulphuret  of  zinc. 

Finally,  the  following  is  about  the  succession  of  mineral  phenomena: 

I .     Geological  period.     Formation  of  limestone  and  white  chert 

I.     The  rocks  were  fractured, 

3.  The  limestones  were  partially  disintegrated,  and  sometimes  dolomized. 
Some  ores  were  probably  deposited. 

4.  Some  of  the  chert  was  altered  to  quartzite.  Ores  deposited.  Cement- 
ing of  angular  fragments  of  rock  into  a  breccia. 

5.  Deposits  of  sulphurets  of  iron,  oxides  of  iron.  Deposits  of  calcite  and 
dolomite. 

From  the  above  we  find  a  certain  resemblance  to  other  mines  of  the  south- 
west, but  the  Carterville  mines  are  remarkable  for  excess  of  zinc  ore,  and  small 
quanlity  of  lead  ore.  Neither  carbonates  nor  silicious  ores  were  observed.  On 
one  specimen  of  zinc  blende  there  was  observed  a  minute  stellate  deposit  which 
may  be  silicate  of  zinc. 
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The  fossils  of  Kansas  City  are  found  in  the  rocks  of  the  Upper  Coa!  Meas- 
ures of  ihe  Carboniferous  system.  It  is  not  presumed  that  the  following  is  a  full 
and  correct  list  of  all  our  fossils,  but  only  such  of  them  as  we  have  been  able  to 
identify  with  the  means  at  hand  ;  and  probably  a  few  of  the  names  we  have  given 
will  have  to  be  corrected  in  the  future.  The  march  of  improvement  is  rapidly 
obliterating  many  of  our  best  localities,  and  it  has  been  thought  best  to  put  upon 
record  what  «e  have  found;  for  instance,  the  Conularia  crustvla,  a  very  rare 
fossil  in  the  U.  C.  M. ,  has  only  been  found  in  a  very  limited  space,  and  that  will 
have  soon  disappeared.  We  have  also  quite  a  number  of  species  and  varieties 
yet  to  be  described  and  named,  especially  in  the  Cephalopk.da,  Fishes  and  Plants. 
The  Plants  we  have  not  attempted  to  name,  as  they  would  require  a  specialist  in 
that  particular  branch  of  palaeontology.  The  many  railroads  centering  here  bring 
rock-ballast  from  long  distances  out  on  their  roads.  These  rocks  often  contain 
fossils  not  found  in  this  city  or  vicinity,  and  a  stranger  finding  them  and  referring 
to  our  list  would  think  we  had  been  very  careless  in  overlooking  them.  The 
beautiful  little  fossil  Syntrilasma  hemiplicata  is  found  quite  plentiful  in  the  ballast 
of  the  A.,  T.  &  S.  F.  road  in  ihe  city,  but  none  has  been  found  in  place 
nearer  than  Eudora,  Kansas,  about  twenty-five  miles  distant.  Such  fMsils  we 
ha\  e  marked  with  an  asterisk  (*)  when  they  have  not  been  found  in  our  local 
rocks.  Hardly  any  one  collection  in  the  city  will  be  found  to  contain  aU  the 
fossils  on  the  list  but  all  that  we  have  named  have  been  found  here  and  in  the 
n.mediate  vicinity. 
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For  many  of  these  names  and  identification  of  the  fossils  I  am  indebted  to 
Mr.  W.  J.  Parrish,  who  has  one  of  the  best  local  collections  in  the  city. 
pROTlSTis. — Fusilina  cylindrica.  " 

Ptychostylus  heterocostalis,  nov.  sp,    (Gurley,  1884). 
Radiata — Crinoida. — Archasocidaris,  sp. 

Eupachycrinus  verrucosus, 

"        -  sp. 
Schaphiocrinus  hemisphsericus. 
Zeacrinus  mucrospinus. 
"        acanthoporus. 
Corals  and  Bryozoans. — Axophyllum  rudis. 

Campophyllum  torquium. 
Fenestella  Shumardi. 

sp. 
Fistutipora  nodulifera. 
Lophophyllum  proliferum. 
Polypora  submarginatum. 

sp. 
Rhombopora  lepidodendroides. 
Syringopora  multattenuata. 
Synocladia  bi  serial  is. 
Brachiopoda. — Athyris  subtilita. 

Chonetes  granulifera. 
glabra. 
"        Vernuiliana. 
Discina  nitida. 

"        sp. 
Hemipronites  crassus. 

"  crenistriatus. 

Isograraa  (chonetes)  millepunciata,  rare. 
Lingula  carbonaria  ? 

"      scotica. 
Meekella  striato-costata. 
Orthis  carbonaria. 
Orbiculoides,  sp". 
Productus  costatus. 
"  longispinus. 

"  Nebraskensi*. 

"  Americanis. 

'*  PrattenianuF. 

"  puQctatus, 

"  pertenuis. 

"         semireticulatus. 
"  symmetricus. 
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Brachiopoda. — RhyncoDella,  sp. 
Retzia  puDctitifera. 
Spirifer  cameratus. 
"        lineatus. 
"        planocoDvexus. 
Spiriferina  Kentuckiensis, 
Terebratula  bovidens. 
*SyDtrilasma  hetniplicata. 
Gasteropoda. — Bellerophon  carbonarius. 
' '  crassus. 

' '  Marcouianus. 

"  MoDtfortianus. 

"  percarinatus. 

*'  textilitformis. 

Euomphalus  pernodosus. 
"  rugosus. 

'*  subquadratus. 

Lepetopsis  Parrishi,  new,  (Gurley,  1884). 
Loxonema  multicostatum. 
"  rugosum. 

"         semicostatum. 
sp. 
Machrocheilus  gracilis. 

"  intercalaris. 

''  var.  pulchella. 

"  medialis. 

Murchisonia,  sp. 
Naticopsis  Altonensis. 
"  var.  giganteus. 

"  monolifera. 

"  nana. 

'*  subovatus. 

"  ventricosus. 

*'  Wheeleri. 

Flatyceras  Nebraskensis. 
Platyostoma  Grayvillensis. 
Fleiirotomaria  Broadheadi. 
"  conoides. 

"  depressa. 

"  Grayvillensis. 

"  Missourieosis. 

"  Newportensis. 

"  perhumerosa. 

"  subscalaris. 
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Gasteropoda. — Pleurotomaria  sphaerulata. 
"  turbiniformis. 

"  tabulata. 

"  valvatiformis. 

Lamellibranchiata. — Astartella  ? 

Allorisma  costata. 
"        granosa. 
"        subcuneata. 
"        subelegans. 
Avicula  longa. 

Aviculopecten  carboniferous. 
' '  Coxanus. 

"  Hertzeri? 

"  occidentalis. 

' '  Providencis. 

"  neglectus. 

Aviculopinna  Americana. 
Conocardium  ?  sp. 
Cypricardinia  carbonaria. 
Entolium  aviculatum. 
Edmondia  Aspinwallensis. 
"        glabra. 
"        Nebraskensis. 
"         reflexa. 
"        subtruncata. 
Lima  retifera. 
Macrodon  tenuistriata. 
"        obsoletus. 
"        sp. 
Modiola  subelliptica. 

sp. 
MoDopteria  longispina. 
' '  gibbosa. 

sp. 
MoQotis  ?  gregaria, 
Myalina  Kansasensis. 
"       perattenualta. 
"       recurvirostris. 
' '       subquadratus, 
"       Swallowii, 
sp. 
Nucula  ventricosta. 
Nucula&a  bellistriata. 
"  var,  attenuata. 
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Lamellibbanchiata. — Pinna  peracuta. 

PlacuDopsis  carbonaria. 

"  recticardinalis. 

Pleurophorus  oblongus. 

"  tropidophorus. 

sp. 
Prothyris  elegaos. 
Pseudomonotis  radialis. 
"  Hawni, 

"  var.  sinuata. 

Schizodus  Curtis. 

Wheeleri. 
Solenomeya  radiata. 

"  rhomboidia. 

Solenopsis  ?  sp. 
Streblopteria  tenuilineatus. 
Yolda  Stevensoni. 
"     carbonaria. 
Cepholopoda. — Discites  Toddanus,  new,  (Gurley,  1884). 
"       sp. 
GoDJatites  planorbiformis. 
"  politus. 

"  minimus. 

Nautilus  fcrratus. 
"       occidenlalis. 
"       Missouriensis. 
' '       nodoso-dorsatus. 
"       sp. 
Orthoceras  aculeatum. 
"  cribrosum. 

sp. 
Ptkropoda. — Conularia  crustula. 
Crustacea. — Phillipsia  major. 

Cythere  ?  sp. 
Vertebrata — Fishes. — Antliodus,  sp. 
Cladodus  mortirer. 
Deltodus  angularis. 
Helodus,  sp. 
Orodus,  sp. 
Petalodus  destructor. 
Feripristis  semicircularis. 
Xystrodus  occidentalis. 
Fish-spines  undetermined. 
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PLANTiC  — Cilamitcs  cannecforinis,  rare. 
Cyclopicris  ?  sp. 
Neuropleris,  sp. 
Ptcojiieris,  sp, 
From  the  Lower  Coal  Measures  at   Rosedale,  Kansas,  four  miles  south   of 
(he   ctl),  the  iaasM  are  found   on  the  dump  fiom  the  bonoin  of  the  coal  shaft, 
which  is  about  seven  hundred  feet  deep, 

LAHl;l.UBRA^'Clll*TA  — H^ardJomoipha  Misttouriensis. 
*Avtculopecten  icctileratarius. 
Cephalopoda  — *Nauiilus,  sp. 

♦Goniatitcs,  sp. 
Fishes.— 'Petrodus  acutus. 

*P<trodus  occidenulrB. 
*I.isiracanthU3  hystnx. 
In  thk  Loess. — Helix,  sp.  3. 
Pupa,  sp. 
SuccincA,  sp. 

Teeth  and  fragmenu  of  bones  of  Mastodon. 
Teeth  and  incisois  of  Kodenu. 
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In  the  Urst  part  of  this  article  attention  was  mainly  directed  to  the  origin  and 
development  of  the  inorganic  portions  of  our  earth;  in  this,  we  notice  more  par- 
licularly  the  nncxie  of  introduction  of  its  organized  beings. 

The  formulated  cxprcssioos,  "  Let  the  earth  bring  forth,"  "  Let  the  waters 
bring  forth,  "  and  :^ain,  *'  I.et  the  earth  bring  forth,  "  impress  the  mind  with  the 
idea  of  partutiiion,  and  sugjjest  the  question  whether  God's  plan  of  rj^eation  was 
by  jfd/  or  by  secondary  agents — whether  mediate  or  immediate.  The  raost  ab- 
sorbing question  of  the  age,  (unless,  perhaps,  we  must  except  picasure-sccktog 
and  money-making),  is  in  regard  to  the  origin  of  the  thousands  of  living  forms 
which  have  peopled  and  do  people  our  earth.  It  may  be  threadbare,  it  may  be 
even  offensive  to  some,  but  it  is  the  question  which  still  perplexes  the  ifiinkingv^Hd, 
and,  tike  Hanquo's  ghost,  will  not  down  at  their  bidding,  'llic  ofi*rcpcated  for- 
mula, "  after  his  kind,  "  relating  to  the  introduction  of  plant  and  animal  life  upoi- 
(be  earth,  is  considered  by  many  as  destructive  to  the  development  hypothrtij  ot 
Darwin  nnd  others  Morris  understands  by  it  that  every  animal  "  produces  its 
own  kind  and  its  own  kind  only  through  all  the  successive  generations.  "  Lyeil 
ttays:  "Each  and  every  species  was  endowed,  at  the  time  of  its  creation,  with 
the  attributes  and  organs  by  which  it  is  now  dtslinguishcd."  Principal  Dawson 
cltimi  "  we  are  taught  by  this  statement  that  planu  were  created  each  kind  by 
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JtKir,  and  that  crexiion  was  not  a  lort  of  lilump-wotk  to  be  perreclcd  by  the  opei- 
ation  of  a  law  of  dcvclopmem,  as  fancied  by  some  modern  speculators.  "  Pf. 
CUrkc  says,  "  Bvcry  plant  and  animal  was  sp  made  a»  to  pioducc  iu  own  kind 
through  endless  generations."  But  when  he  adds:  "This  is  proof  that  all  fu- 
ture generations  of  plants  and  animals  have  been  seminally  included  in  Ihote 
which  God  formed  at  the  beginning,"  he  admits  as  much  of  the  theory  of  evolu- 
tion as  its  most  confident  supporters  claim.  He  even  outdarwins  Darwin.  Ag- 
assiz  holds  that  animals  of  dilTcrent  species,  and  also  of  tlie  same  species,  and  even 
the  various  races  of  men,  were  separately  created  in  many  different  localities. 

Moses  iclls  us  plants  werecreated  on  (he  third  day,  and  no  mention  is  madt 
of  any  further  creation  of  plants.  The  only  recorded  creation  of  aquatic  animalt 
was  ou  ihc  fifth  day ;  and  of  land  animals  on  the  sixth  day.  And  the  record  con- 
veys to  our  minds  the  idea  that  the  work  of  each  day  was  presented  for  God's  re- 
vision or  inspection,  and  in  each  case  "  God  saw  that  it  was  good.  "  The  worki 
"were  in  weight  and  measure  perfect  and  entire,  lacking  nothing, "  as  Adam 
Clarke  interprets  it.  We  would,  therefore,  be  led  to  expect  no  additions  thereto 
in  the  future.  But  if  geology  teaches  ua  anylhi'ig,  we  there  learn  that  «//  land 
plants  by  no  meaos  came  into  existence  before  aquatic  animals,  and  that  many  of 
the  latter  made  their  first  appearance  after  the  formation  of  land  animals.  Geoto- 
gista  do  not  find  land  plants  first  or  in  the  lowest  rocks,  but  find  marine  animab  i 
and  plants  about  the  same  time.  But  in  the  rocks  above  those  containing  these 
two  forms  of  life,  and  consequently  of  later  origin,  are  found  remains  of  immense 
<]t)an(ities  of  land  plants.  'Ilicse  plants  are  not  the  same  as  any  now  living,  .\bovc 
the  strata  containing  ancient  forms  of  plants  are  found  new  forms  of  marine  life, 
and  higher  still  appear  still  later  and  entirely  distinct  forms  of  both  plant  and  ani- 
mal life.  F.rery  new  form  coming  in  before  or  after  the  period  devoted  to  crea- 
tions of  that  particular  kind  of  life  comes  in  without  any  Bible  record.  Now,  if 
on  each  creative  day  the  work  was  made  so  complete  as io  be  prooouDced  good, 
we  seem  driven  to  one  or  the  other  of  two  conclusions:  i.  Thai  each  extended 
beyond  the  dawn  of  succeeding  days  and  even  to  recent  time,  which  seems  to 
have  no  warrant  in  Scripture ;  or  2.  That  on  each  day  God  set  agencies  at  work 
capable  of  completing  the  introduction  of  all  forms  and  varieties  of  the  pecubir 
kind  of  life  to  which  that  creative  day  was  especially  set  apart.  This  points  to  the 
idea  of  secondary  agencies  or  delegated  powers,  and  leads  us  to  suppose  ihjt  at 
least  some  of  God's  creative  acts  were  mediate  rather  than  immediate.  ■ 

K  few  years  ago  nearly  all  theologians  and  a  large  majority  of  geologists 
were  bclicvcrE  in  "special  creation."  But  what  is  creation?  Making  out  of 
nothing.  But  Anv?  What  do  we  know  of  God's  mHhi>d  of  creation?  In  his 
■word  he  docs  not  Icll  us  except  by  impticaiioii,  and  if  we  ever  know,  this  side  the 
grave,  it  muit  be  from  his  works.  And,  no  doubt,  the  mere  implkation  of  the 
Bible,  instead  of  positive  statement,  is  designed  to  induce  us  to  study  nature  (0 
6od  out.  "  It  is  the  glor>-  of  God  10  lonual  a  thing,  but  the  ho-or  of  kings  10 
fiarth  out  a  matter."  Now  looking  as  deeply  as  »«  can  into  this  question,  how 
<ioie€ jifid,  I  mean  by  our  own  observation  and  experience,  that  Cod  created? 
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t)o«s  all  or  any  of  the  life  of  which  we  have  any  present  knowledge  first  appear 
full-grown,  complete  in  form  and  parlj,  and  with  perfecl  adapUlion  to  the  ends  of 
its  mature  existence  f  Do  we  not  sec  ai  first  only  a  speck,  a.  germ,  a  motionless 
seed  or  egg;  and  do  we  not  know  that  the  full  stature  of  any  plant,  animal  or 
nmn  is  reached  only  after  a  more  nr  less  kIow  and  long-continued  process  of  de- 
velopment? Vet  the  general  idea  of  creation  has  been  that  it  must  be  inslan- 
laneous.  Where  did  we  get  the  idea  ?  The  only  answer  I  can  And  is  the  echo 
— where ! 

I'he  fact  that  God  looked  upon  the  completed  work  of  each  day.  and  saw 
ihat  it  wa»  good  somewhat  reminds  ug  of  a  proprietor  inspecting  work  performed 
by  secondary  agents.  If  wc  accept  the  nebular  hypothesis  wc  must  conclude 
ihat  the  members  of  our  solar  system  were  formed  through  the  natural  develop, 
ment  of  physical  law  rather  than  by  special  and  immediate  creation.  Dr.  Cocker, 
a  strong  adherent  to  the  doctrine  of  divine  agency  in  all  creative  work,  after 
careful  study  of  the  original  finds  that  the  Hebrew  hara,  meaning  absolute  crea- 
tion, occurs  only  three  times  in  the  first  chapter  of  Genesis,  ist.  in  verse  i,  re< 
ferring  to  the  creation  of  matter;  sd,  inverse  ii,  to  the  creation  of  animal  life;  and 
jd,  in  verse  37,  to  the  origination  of  spirit-man  in  the  image  of  God.  These 
three  creations  of  mailer,  life  and  mind,  he  claims  are  the  only  (rtatjor  acts  or 
actual  oripnaiiens.  All  others  were  formaiive^  and  formation  supposes  a  some- 
thing to  be  formed.  If  this  be  true.  vegctabU  life  was  /ormtJ  and  was  an  out- 
growth from  pre-existing  material.  This  may  give  a  deeper  meaning  to  the  com- 
maiid.  Let  the  earth  bring  forth  plants;  and  femindt  one  of  Tyndall'i  "  promise 
and  potency  "  of  matter. 

One  with  much  experience  in  examining  the  fossil  bearing  rocks  of  the  earth's 
crust,  can  hardly  fail  to  be  convinced,  tl  all  the  fossil  forms  which  are  (oUed  dis- 
tinct species  are  really  so,  that,  so  far  ae  outward  forni  and  occasional  internal 
structure  indicate  relationship,  many  species  are  genetically  related  to  each  other. 
Any  considerable  collection  will  furnish  specimens  called  by  dilTcrcnt  names,  and 
uid  by  trusted  authorities  to  be  entirely  distinct,  found  in  different  layers  of 
rock,  in  which  it  would  be  extremly  difficult  to  find  as  much  difference  as  appears 
between  brothers  and  sisters  of  the  same  family,  or  between  leaves  from  the 
tame  tree.  It  is  easy  to  arrange  series  of  fossihi,  said  to  represent  difTereni  spe- 
cies, which  so  run  into  and  overlap  one  another  in  their  resemblances  that  it 
would  be  safe  to  challenge  any  one  to  draw  a  satisfactory  line  of  distinction  be- 
loreen  them.  But  this  is  far  from  proving  evolution  or  even  mediate  rather  than 
S{>ccial  creation.  It  may  only  argue,  as  I  believe  it  does,  that  the  term  "spe- 
cies" is  used  in  too  restricted  a  sense.  Till  scientists  and  theologians  can  agree 
as  to  the  definition  of  species,  at  least  among  themselves,  it  is  idle  for  one  to  say 
what  he  does  or  does  not  believe  in  regard  to  the  origin  of  species. 

Dr.  J.  W.  Dawson,  who  is  doubtless  the  most  active  and  most  trusted 
champion  on  this  side  the  Atlantic,  of  conservative  views  upon  this  subject,  and 
who  deals  the  most  cITective  blows  against  what  he  calls  "  the  modern  gospel  of 
evolution,"  renders  '■  after  its  kind  "  as  after  its  ip<tittt  and  holds  that  the  "  Aora 


of  tbe  third  day  must  hove  had  its  pUce  before  the  Palecuoic  period  of  geologj-; 
also  that  "  no  plants  of  the  older  and  middle  geological  periods  now  exist."  "We 
may  therefore  rest  wsured,"  wys  he,  "  thai  the  vegetable  tpffin,  and  probably 
also  many  of  the  generic  and  family  fofms  of  the  vegetation  of  the  third  day, 
have  long  since  penciled,  and  httt  reploitd  by  othen  suited  lo  the  changed  condi- 
tion of  ihe  earth."  Bui,  if  each  plant  propagated  its  own  E|*ecies  only,  as  he  as- 
serts, it  is  difKcuit  to  account  for  the  introduction  of  the  widely  dilTertng  species 
which  appeared  later  than  the  Paleozoic  period,  and  replaced  the  "created" 
forms.  As  they  couM  not,  in  his  view,  be  developed  froiti  the  first  forms,  iheic 
must  have  been  creations  of  plants  after  the  third  day,  of  whirh  wc  have  no  rec 
ord  in  the  Bihlc  ;  for  he  allows  us  to  conceive  of  no  conscrvaiivc  way  in  whkh 
the  old  could  have  been  replaced.  And  the  difUculty  is  increased  when  wc  un 
derstand  that  the  plaudit  *■  good,"  pronounced  upon  the  work  of  each  day,  todi- 
cates  that  the  work  was  already  complete.  The  Doctor  explains  his  position  fn 
these  words  :  "  The  iniioduction  of  new  species  of  animals  and  plants  hat  been 
a  continuous  process,  not  necessarily  in  the  sense  of  derivation  of  one  species 
from  another,  but  in  the  higher  sense  of  the  continued  operation  of  the  cause  or 
causes  which  introduced  life  at  firiit.  This,  I  take  to  be  the  true  Uieological  or 
saiptural  as  kcII  as  scientific  idea  of  what  we  ordinarily  and  somewhat  loosely 
term  creation."  He  fimhcr  remarks:  "The  formulae  in  Genesis,  'Let  the 
land  produce  and  let  the  waters  produce,'  imply  some  sort  of  mediate  creatioa 
through  the  agency  of  the  land  and  the  waters,  but  of  what  sort,  we  have  no 
means  of  knowing.  They  include,  however,  the  idea  of  the  origin  of  the  lower 
and  humbler  forms  of  life  from  material  pre-existing  in  inorganic  ruture."  Tfafe 
b  essentially  the  position  of  Dr.  Cocker,  as  already  shown.  One  more  quota- 
tion from  Dr.  Dawson,  will  suffice:  "  The  term  'evolution'  need  not  in  itself 
be  a  bugbear  on  theological  grounds.  The  Bible  writers  would,  I  pesume,  havfr 
no  objection  to  it  if  understood  (o  mean  the  develojiment  of  the  plans  of  the 
Creator  in  nature." 

Prof.  Daua,  another  acknowledged  and  honored  lighten  the  theistic  side  of 
this  controversy,  asserts  that  a  conclusion  most  likely  to  he  sustained  by  furtbcr 
research  is  this:  "The  evolution  of  the  system  of  life  went  forward  through  the 
derivation  of  species  from  species,  according  to  natural  methods  not  yet  clearly 
understood,  and  with  few  occasions  for  supernatural  intervention." 

I  have  said  this  much  on  the  mooted  subject  of  the  origin  of  living  forms  la 
nature,  in  the  first  place,  because  a  thorough  study  of  either  Genesis  or  geology 
requires  it,  and,  secondly,  with  a  desire  to  fliow  that  in  reality  theistic  students  of 
luture  hold  views  essentially  the  same  as  iheir  matcri«li.ftic  co-laborers,  io  far  as 
the  /cuts  in  nature  an  iofuemrd.  The  only  real  difference  is  in  the  inttrpraalmt 
6f  then  feutt.  But  here  the  gulf  which  separates  them  is  as  deep  and  yawning  as 
that  between  the  monkey  and  min.  The  one  claim  that  all  the  processes  of  na- 
ture are  due  to  forces  luUhin  physUal  niUnn  ktnH/ ;  and  these,  so  far  as  thetr  study 
of  nature  is  concerned,  ignore  the  agency  of  God  in  it.  To  this  extent  ihcy  are 
Godless,  but  it  docs  not  follow  that,  outside  of  their  study  of  nature 
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not  believe  in  God  and  lereremly  worshi]j  him.     Men  are  r«>  afif  to  look  upoo 
—  this  diss  a%  sole  represenutives  of  scientific  thuuglii,  and  alt  IkIicI  in  evolution  Is 
Ivondcmncd  becauw  of  the  supposed  heterodoxy  of  this  one  school.     The  other. 
whirh  embraces  no  inconsiderable  part  nf  ihc  scientific  world,  bclievt-  in  evoln. 
^Uon  ai  the  \sorkef  God  a^d  his  mfth-tS  ef  crttilion.     Geology  furnishes  abundant 
/id«nce — though  not  conclusive — that  (iod's  plan  of  creation  was  b)'  some  form 
rcvululion.     Now  if  we  Art  ever  forced  by  fucts  revealed  in  nature  lo  acce|fi  this 
'  >oinc  other  mode  of  creation  which  wc  had  not  foreseen  and  nhich  is  not  in 
Fharmon)'  with  our  previous  belief  and  habits  of  thought,  will  it  not  be  Q^^i  tf^k 
\trtJJf    If  it  be  said  that  iheiC  changes  in  nature  take  place  without  any  aid  of 
[Divine  power,  1  moji  emphatically  object.      "God  upholds  all  things  by  the  word 
fof  his  power."     "All  things  were  made  Ay  Him,  and  without  Him  was   not  any- 
thing oudc  that  was  made  ?  "     But  if  it  be  said  that  evolution  or  development  iii 
God's  plan  of  creation,  I  must  confess  that  I  sec  no  tvison  for  denial  or  objection 
and   no  cause  for  fear  of  the  consequences.     Thit  this  is  or  L<i  not  his  plan,  huw. 
ever,  neither  science  nor  Scripture  has  yet  positively  assiired  u*.     Whatever  may 
have  been  God't  method  of  creation,  it  ill  becomes  short-lived  and  short  sighted 
lan  to  inggest  what  to  his  mind  would  have  been  a  better  method  of  procedure. 
I  have  used  the  word  "day"  thus  far  without  any  reference  to  the  length  of 
It  the  word  is  meant  to  indicate.     Bible  students  and  geologtstj  now  agree  that 
creative  days  were  not  twenty-four  hours  in  length,  but  iiKleHnile   ]>eriods  of 
ie.    This  is  one  among  the  many  instances  in  which  a  knowledge  of  nature 
changed  our  interpretation  of  Scripture.     Thit  geology  teaches  this  has  been 
l^ncidentally,  though  I  trust  sufficiently,  demonstntcd  in  the  gteai  length  of  time 
squired  for  the  stupendous  changes  of  which   ihctv    are   abundant  evidences  m 
the  structural  history  of  our  earth.    That  Scripture  teaches  it,  is  abundantly  estab- 
'  tiiJicd  in  various  ways.     It  is  enough  for  our  purpose  merely  to  refer  to  the  differ* 
cnt  senses  in  which  the  word  day  is  used  in  diGTcrent  parts  of  the  Bible  :     "  Unc 
day  is  with  the  l^ord  as  a  thousand  years  and  a  thousand  years  as  one  day." 
I  "  A  thousand  years  in  thy  sight  are  but  as  yesterday,  when  it   is  ]>asl,  and  as  a 
\uvUA  in  tJie  m'ght."    It  is  derogatory  to  the  infintLc  God  to  restrict  him  and  bis 
ways — his  days  of  work  and  his  day  of  rest — to  the  narrow  limits  of  our  ways  and 
times.     "As  the  heavens  are  higher  than  the  earth,  so  are  my  ways  higher  than 
yaor  ways  and  my  thoughts  than  your  thoughts."     Prof.   Dana  has  said:     "A 
[I>efty  working  in  creation,  like  a  daylaJKirer,  by  earih-d-iys  of  twenty-four  hours, 
csting  at  night,  is  a  belittling  conception,  and  one  probably  never  in  the  mind  of 
te  sacred  penman."     God  had  no  need  of  rest  after  the   labor  of  the  creative 
ijrfl.     "The  Creator  of  the  ends  of  the  earth  fainteth  not,  neither  is  weary." 
le  simply  ceased  from  tnativt  work  and  now,  in  his  long  seventh  day,  devotes 
limsclf,  to  far  as  our  earth  is  concerned,  lo  works  of  love  and  mercy  for  the 
further  licncfil  of  the  favored  beings  fur  whose  abode  he  had  created  the  earth. 
Ilic  creative   da)s  were  "  God  divided  days  and  nights  in  distinction  from  suo- 
lindcd" — <Cockcr),     Even  in  the  first  two  chapters  of  Genesis  we  find  several 
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HQSK  in  which  the  word  is  uscil.  "God  called  the  light  day."  This  l>i;ht  has 
been  shining  ever  since,  hence  this  day  is  perhaps  as  long  as  lime  itself.  "  'llic 
evening  and  the  maroing  were  the  (irsl  day  "  The  evening  was  the  daiknrsis  of 
chaos  and  extended  from  the  begiiiiiiTtg  tv  the  lime  light  hrst  appeared.  As  iKi 
time  is  indefinite  the  length  of  the  remainder  of  ihU  day  is  equally  so.  'I  he 
'•  evening  and  the  morning  "  before  the  ap)>earance  of  the  sun,  and  the  "  eve- 
ning and  the  morning  "  after  its  appearance  are  alike  called  a  day.  In  verse  14 
the  word  day  is  used  boih  to  indicate  the  hours  of  light  in  the  34  hours,  and  alsa 
the  whole  34  hours.  And  in  the  fourth  verse  of  the  following  chapter  the  word 
day  is  used  to  designate  the  whole  period  of  creation. 

The  order  of  succession,  as  shown  by  both  the  records,  has  received  so  muck 
iteation  that  but  little  more  concerning  it  need  be  said.     In  general,  we  find 

the  order  of  plants  and  animals,  as  ihey  appear  in  the  rock  formations,  it 
strikingly  in  harmony  with  the  order  recorded  in  Genesis.  Each  reveals  the  faC 
that  the  lowest  in  the  scale  of  life  were  mainly  the  first  to  appear;  though  both 
records,  as  we  now  tnterpTel  them,  show  that  the  gradation  from  the  lowest  to 
highest  was  not  a  uniform  and  unbroken  one.  It  must  be  admitted  that  the  lec* 
ord  of  Ihc  rocks  has  as  yet  been  but  imperfectly  deciphered  This,  however,  is 
often  admitted  or  denied  according  as  one  position  or  the  other  best  serves  the 
ends  the  |>arty  has  in  view,  and  the  conchuions  he  wijhes  to  reach.  On  the 
other  hand,  in  Itie  brief  Bible  record,  while  we  are  profoundly  convinced  thai  a 
contains  the  truth  and  nothing  but  the  truth,  and  that  no  future  discoveries  in 
geology  will  make  it  appear  any  less  true,  it  is  highly  prol>ablc  that  from  a  scien- 
tific standpoint,  it  does  not  contain  the  n'lufie  truth.  In  view  of  the  fragracntary 
nature  of  each,  the  harmony  is  tuo  marked  to  be  re-isonably  attributed  to  chance, 
or  to  fail  in  convincing  a  candid  student  of  both  that  the  two  revelations  have  a 
common  author  and  a  common  purpose.  With  the  best  light  to  which  I  hare 
found  access,  after  considerable  pains  taking  research.  I  would  say  in  recapitula- 
tion that  the  panoramic  vision  creation  of  which  Mo»es  taw,  contained  the  fol- 
lowing pictures,  and  that  they  are  equally  correct  illustrations  of  the  book  of  na 
ture  and  the  book  of  Genesis :  After  the  blackness  of  darkness  which  prrceJcd 
the  energizing  of  matter,  the  first  picture  was  of  a  light  diffused  ihiough  spate, 
presenting  to  the  inspired  spectator  no  distinct  object,  but  simply  a  glare  ol  dai 
gling  brightness;  then  he  saw  the  solar  system  broken  up  into  separate  planets  with 
clear  sky  between  them ;  next  the  first  grand  upheaval  of  the  land  above  the  uni- 
TcTsal  ocean  of  our  bwn  planet ;  then  a  luxuriant  growth  of  tcrtesirial  vegetation 
upon  it,  as  in  tbe  carboniferous  period  of  the  geologist;  then  the  appearance  in 
full  view  of  the  sun,  moon  and  stars;  after  this  the  land,  water  and  air  swarnuiig 
with  seamonsters  and  reptiles  of  both  sea  and  land,  the  bird-like  reptiles,  saun- 
ans,  pterodactyls,  etc.,  and  the  reptilian  birdsof  the  M«so2oic  age ;  finally  api>c:if 
on  the  screen  the  monstrous  sloths  and  oflier  mammals  of  Ccnozoic  time  as  the 
tacgathcrium,  mammoth  and  mastodon;  and  lastly  man  appears  to  crown  the 
whole. 

According  to  geology  and  to  Genesis,  man  appeared  wheo  in  the  fullness  of 
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lime  all  things  had  been  prepared  for  his  reception,  and  the  earth  fitted  to  be  his 
happf  abode,  li  i«  doubtless  true,  as  Pana  says,  if  theeanh's  history  had  closed 
in  the  Reptilian  age  we  might  have  supposed  it  to  be  the  work  of  a  demon.  Bui, 
(brtunaicly  it  did  net  close  then.  And  there  is  abundant  evidence,  both  in  na- 
ture ind  reveUlion,  that  the  hi);hc5l  happiness  of  the  highest  laUabitant  of  this 
earth  was  the  central  thought  during  its  whole  history. 

The  subject  of  thh  article  embraces  references  lo  the  earth's  history  con- 
tained anywhere  within  the  limits  of  the  book  of  ficncsis.  There  are  many  such 
allusions  which  we  roust  pass  unnoticed.  Prominent  among  these  are  such  as 
refer  to  the  oriKin,  diilribulion  and  unity  of  the  various  races  of  men.  These 
suggest,  for  collateral  information  from  the  book  of  nature,  the  study  of  prc-his- 
tone  man  by  means  of  the  implements,  utensils,  earthworks,  and  other  remaios 
which  arc  so  widely  distributed  on  the  surface  of  the  earth;  also  the  tracing  of 
the  earliest  wanderings,  the  tmdiiiocs.  and  the  physical,  linguistic,  and  other 
]>ccuUantic3  of  existing  races.  The  history  of  the  flood  of  Noah  is  another  Item 
of  rich  geological  interest ;  but  the  fewest  possible  words  in  r^ard  to  its  unive'r- 
sality  are  all  that  space  will  allow.  This  deluge  was  long  regarded  as  universal, 
and  even  now  it  is  by  no  means  difficult  to  lind  men  who  suppose  that  the  num- 
erous strata  of  rocks,  with  their  buried  dead  which  have  left  their  epitaphs  upon 
their  hnriconlol  tombstones  ;  the  deposits  of  sand,  clay,  and  gravel  in  alternating 
layers,  and  the  countless  evidences  of  erosion  and  displacement  of  material  by 
water,  are  all  and  alike  referable  to  the  Hood  of  Noah  recorded  in  the  Bible,  I'o 
say  oothiog  of  tlie  abcurdity  of  the  notion  that  fifteen  or  twenty  miles  in  thick- 
ness of  aqueous  deposits,  with  their  widely  varying  forms  of  plant  and  animal  life, 
could  be  found  in  a  single  year ;  the  want  of  water  to  »ubmcrgc  all  the  elevations 
of  the  globe ;  the  lack  of  space  in  the  ark  for  the  thousands  of  animals  upon  the 
whole  earth  ;  and  ihe  improbability — if  not  impossibility — ihat  the  few  which  the 
ark  contained  could  have  multiplied  and  distributed  tlienisclvcs  over  the  entire 
turCace  of  the  globe  tn  the  time  which  has  transpired  since  the  flood,  have  led 
students  of  geology  to  conclude  that  the  Deluge  extended  over  only  those  por- 
tiooa  of  the  earth  which  were  occupied  by  the  peoples  whom  God  had  sworn  to 
destroy.  And  «w  we  see  that  the  language  of  Stripturt  bearing  on  this  point 
does  not  indicate  universality  in  any  stronger  terms  than  such  passages  as — 
"ewry  creature  under  heaven,"  "uttermost  parts  of  the  earth,"  "under  the 
whole  bcBYcit,"  and  many  others,  which  we  know  from  the  context  to'refer  to 
ooly  a  restricted  portion  of  the  earth's  surface. 

No  one  is  asked  to  accept  what  is  here  for  brevity's  sake  suggested  rather 
than  said,  solely  on  the  authoi's  ipitdixit;  nor  should  any  reject  it  simply  because 
bnherio  he  may  have  thought  dilTciently.  Whether  these  views  lie  considticd 
tenable  or  net,  if  they  may  induce  ethers  to  pursue  a  similar  line  of  iD<]uiry,  I 
think  such  will  agree  that  the  study  of  tne  two  records  side  by  side  is  not  only 
delightfully  fascinating  and  exalting,  but  is  the  best,  if  not  the  omfy  way  to  luUf 
ontfersuod  either. 
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COAL  IN  KANSAS  FOR  1883. 

I' make  a  few  extracts  from  the  report  of  E,  A.  ScammoD,  State  Inspector  of 
Mines,  which  has  just  been  published: 

It  has  been  a  considerable  task  to  get  from  some  operators  a  statement  of 
mine  productions ;  while  many  have  been  prompt  and  business  Uke^  yet  there 
are  a  few  to  whom  I  have  made  two  and  sometimes  three  Visits  for  information, 
which  could  have  been  obtained  in  a  few  minutes  if  only  attended  to.  However, 
the  matter  is  now  well  understood  and  in  the  future  much  less  time  wilt  be  con- 
sumed in  gathering  material  for  these  reports,  This  report  has  the  merit  of  being 
correct  and  reliable,  which  will  in  a  measure  compensate  for  lateness.  It  em- 
braces the  coal  production  of  the  state  for  the  last  half  of  1885;  the  number  of 
miners  employed  in  the  mines,  and  outside  laborers  engaged  in  preparing  the 
mine  products  for  market ;  makes  a  calculation  of  the  amount  of  coal  mined  by 
each  miner  in  the  six  months;  also  the  amount  per  day  for  each  miner,  allowing 
150  working  days  in  the  time. 

This  average  of  coal  mined  per  each  miner  is  not  entirely  correct,  from  the 
fact  that  it  is  based  on  the  number  of  miners  at  work  in  November  and  Decem- 
ber, two  months  of  usually  active  work  in  the  mines,  and  the  namber  of  min- 
ers is  larger  in  these  two  months  than  a  general  average  of  the  whole  six  months 
taken  together,  hence  the  larger  number  of  men  for  same  quantity  of  coal,  the 
lighter  production  per  each  man. 

In  Osage  County  there  are  eighty-four  shafts  (five  are  slopes,  but  are  here, 
for  brevity,  considered  same  as  shafts)  located  as  follows  :  Osage  City  and  vicin- 
ity, 33;  Peterton,  5;  Dragoon,  3;  Burlingame,  12;  Scranton.  17;  Carbondale, 
14.  or  this  number  ten  are  worked  out  or  abandoned,  and  in  the  month  of  De- 
cember twelve  were  not  operating,  leaving  sixty-two  in  operation,  quite  a  num- 
ber of  these  working  but  a  few  men.  The  shafts  are  all  operated  by  horse  power. 
Bushels  of  coal  mined  in  Osage  County,  ^, 722, 367;  number  of  miners,  1,518; 
mine  bosses  and  weighers,  127.  This  distinction  of  men  is  made  because  miners 
are  paid  by  the  bushel,  the  mine  bosses  and  other  employes  by  the  day  or  month. 
Amount  of  coal  mined  per  each  miner,  3, 1 10  bushels ;  per  day  each  miner,  allow- 
ing 150  working  days,  21  bushels;  amount  of  money  paid  miners,  $330,500;  per 
miner,,$3i7.  Mining  bosses  and  laborers  not  included ;  just  actual  diggers  paid 
above  amounts.  Had  the  demand  for  coal  been  good,  and  mining  active,  the 
business  would  have  been  easily  one-third  larger,  and  these  figures  correspond- 
ingly increased. 

In  addition  to  above  amount  of  coal,  there  was  stripped  coal  in  the  vicinity 
of  Scranton  and  Carbondale,  707,153  bushels;  ninety  teams  and  120  men  strip- 
ped coal. 

Thus,  in  Osage  County  output  of  coal  for  last  six  months  of  1883,  5,4a9,5io 
bushels.  Miners  employed,  1,564;  laborers  and  strippers  201  ;  total  1,765.  Thii 
does  not  include  operators,  superintendents,  ofhce  men,  etc. 
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The  coal  mioes  or  Cherokee  aod  Crawford  Counties  are  generaUy  considered 
one  coal  district ;  the  mines  being  located  in  the  northern  pari  of  Cherokee  and 
uuthern  pan  of  Crawford  Counties,  Ihcy  are  properly  enough  considered  one  dis- 
Inct,  and  in  this  report  I  combine  ihc  two  counties  and  give  the  business  and  out* 
pot  an  one  district. 

There  are  twenty-five  shafts,  two  of  which  arc  stopcs;  of  these,  all  but  two 
are  in  operation.  Located  north  of  Columbus,  4;  Newcastle,  1;  Siilson,  1; 
ScftQimoiibtlle,  4;  Weir  City,  8;  Pittsburg,  § ;  Litchfield,}.  Ofthese.  fourteen 
arc  operated  by  steam  power,  and  eleven  by  horse  power.  Output  of  coal,  5,- 
706,877  bushels;  number  of  miners,  S17  ;  pit  bosses  and  employes,  215  ;  amount 
infhed  per  each  miner,  7,095  bushels  per  each  miner  daily,  allowing  1 50  worlcirg 
da)s,  47  bushels;  amount  paid  miners,  $117,000;  each  miner,  $365.  The  average 
amount  of  coal  mined  by  each  miner  appcAts  small,  but  this  calculation  is  made 
from  the  number  of  miners  ai  work  in  November,  which  is  larger  than  an  aver- 
ofkix  Diomht  would  be.  The  business  here  would  have  been  one-tliird  larger 
had  the  demand  warranted  it,  Stripped  coal  in  this  district,  935,000  bushel?, 
employing  35  leam*;  and  6a  men.  Total  oiiipui  in  the  district,  6,031  ^77  bush- 
els; number  actual  miners,  835;  engineers,  laborers  and  strippers,  277  ;  total  1,113 
f— K»perators,  superintendents  and  oflice  men  not  included. 

Leavenworth  County,  953.09*)  bushels.  Xuraber  of  miners,  »oo ;  other  cmploy- 
les  16)  ;  toial  36J.  Penitentiary  shaft,  504,064  bushelfc  Number  miners  (con- 
,  vkis),  131  '■,  laborer*  15  \  total  146. 

There  are  several  smaller  mining  districts  in  the  State  from  which  I  have 
partial  returns  and  some  1  have  none.  The  reports  1  have  I  combine  io  the  fol- 
lowing statement  from  EUswotih,  Kussetl,  Neosho,  Franklin,  Bourbon,  and  Linn 
Counties:  Number  of  bushels  of  coal  mined,  458,715;  number  miners,  103; 
nutnlMT  laborers,  16. 

From  the  foregoing,  the  total  amount  of  coal  mined  in  the  State  of  Kansas 
for  the  last  six  months  in  1S83  was.  in  bushels,  13,377,875:  in  tons,  S35-"5- 
Number  minen.,  3,844;  other  employes,  '*7';  't"*'i  3-  ^f^'  —  CorrtsponJtnl  Kan' 
tMl  City  /eurtiaf. 


PHYSICS. 


TISSANDJER'S  ELECTRIC  BALIX)ON.» 

1.    W.    COOK. 


Aerial  ascents  were  scarcely    ever  spoken    ol    by  classical    writers,  but   arc 
alluded  tn  in  one  or  two  fables  written  before  the  dark  ages.     In  one  of  these  we 
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have  the  account  of  a  man  and  his  son  who  wished  lo  fl<e  from  an  enraged  king. 
Accordingly,  ihey  made  wings  of  feathers  stuck  together  with  wax.  The  soo, 
re^iardless  of  ih«  warnings  of  his  father,  flew  so  high  that  the  heat  from  the  sun 
melted  the  wax.  Thus  deprived  of  his  support  he  fell  into  the  sea  and  wu 
drowned.  Wc  have  another  accotinl  of  a  flying  dove  made  of  wood,  but  neither 
is  authentic. 

It  is  evident  from  history  and  other  sources  that  the  ancients  conndered  it 
beyond  man's  natural  puwers  to  By.  It  was  regarded  second  only  to  the  power 
of  Jupiter  lo  flash  the  lightning  and  hurl  the  thunderbolt.  Such  attempts  were 
made  generally  by  the  lower  class  of  projectors  who  posscs»cd  a  little  ingenuity 
and  a  smattering  fif  mechanics. 

In  1600  an  lulian  constructed  a  set  of  wings  of  various  plumage  and  under- 
took to  fly  from  the  walls  of  Stirling  Castle  to  France,  tiut  he  fell  rery  shortly 
lo  the  ground.  He  gave  as  a  reason  of  his  auddeu  descent  the  fact  that  some  ul 
the  feathers  lie  had  u$cd  were  from  birds  that  flew  close  lo  the  earth. 

One  Borelli  proved  positively  in  a  work  issued  1&80,  the  impoesibility  of 
roan  by  his  muscular  strength,  10  be  able  to  give  motion  to  wings  of  tuflficieni  ex- 
tent to  keep  him  suspended  in  the  air.  Although  this  fact  be  true,  yet  it  doei 
noi  make  it  impossible  to  have  a  flying  chariot  with  power  produced  by  toachincrv, 
or  a  boat  50  constructed  that  it  will  sail  in  the  atmosphere.  Even  before  it  was 
clearly  proved  that  men  could  not  l!y  as  birds  such  attempts  were  made,  though 
in  a  very  rough  manner.  It  w.-i8  nothing  but  ignorance  of  the  nature  and  force 
of  the  atmosphere,  as  well  as  the  properties  of  all  atrial  bodies,  that  caused  so 
long  a  time  lo  elapse  before  the  invention  of  the  balloon. 

The  first  who  comprehended,  though  in  a  very  vague  and  erroneous  manner, 
the  principles  on  which  a  body  might  be  made  to  float  in  the  air  was  a  monk, 
Albert  of  Saxony.     In  1670,   Francis  I^tia  presented  a  still  more  ratioiul  vie 
of  the  subject,  vhich  though  useless.as  it  was  not  practical,  yet  introduced  sound 
principles,  which  could  be  said  of  no  earlier  altcmpU      His  idea  was  to  have  fo 
copper  balb  twenty-five  feet  in  diameter  and  one  two   hundred  and  twenty-fiftt 
of  an  inch  in  thickness,   attached  to  the  four  corners  ol  a  square  basket  and  ex-' 
hausted  of  air,    and  thus  obtain  an   ascending  force  of  twelve    hundred  [lounds- 
But  balls  cotistrucicd  in  this  manner  would  not  even  bear  their  own  weight,  much 
leu  the  immense  pressure  of  the  atmosphere  from  the  outside.     In   i;83,    the 
teal  balloon  wjis  discovered  by  James  and  .Stepheu  Monigolfier.     They  got  ihcit 
idea  from  watching   the  cloudt.     They    noticed  that  they  were  suspended  in  the 
air,  and  thought  if  they  could  get  enough  of  some  such  materiil  in  a  captive  state 
it  would  ascend.     They  filled  small  sacks  with  smoke,   and  found  sure  enough 
the  smoke,  or  something  ebe  given  off  by   the  fire,  did  ascend  and  lake  the  sack 
with  it.     Accordingly,  they  made  a  linen  bag  one  hundred  and  five  feet  in  cit- 
cumfcrence  and  filled  it  with  smoke  from  a  straw  lire.     It  rose  to  a  great  height, 
and  descended  in  ten  minutes,  one  and  one-lialf  miles  distant. 

The  news  of  this  ascension  spread  rapidly  all  over  Kuro|>e.      The  excitement 
was  so  great  that  a  collection  was  taken  up  in  Paris,  for  the  purpose  of  having  the 
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the  experiment  repeated.  The  construction  of  a  second  balloon  was  undertaken 
\>y  two  brothers  of  the  name  of  Roberts,  wiialed  by  at  prominent  Professor  of 
Paris.  U  was  made  of  silk,  wnished  with  a  solution  of  clastic  gum.  It  was 
thirteen  feet  in  diameter,  and  filled  witK  hydrogen  gas.  Ag  it  took  some  time  to 
inflate  it,  bulletins  were  issued  daily  regarding  the  progress.  Near  the  lime  for 
ascension  so  many  people  bad  gathered  thit  a  detachment  of  soldiers  had  to  be 
called  to  keep  them  back.  August  27,  1783,  ai  5  P.  M.  a  cannon  waj  fired  as  a 
signil  for  the  ascent.  Upon  being  liberated  it  rose  very  rapidlyabaut  three  thou* 
sand  fcei.  At  this  time  it  began  to  rain  quite  hard,  but  the  rain  had  no  effect, 
neither  on  the  ballcMii  nor  the  specutors.  Thousands  of  well  dressed  people, 
many  ofllwrn  ladies,  stood  exposed  watching  it.  It  remained  in  the  air  about  45 
minutes  andcame  down  fifteen  miles  distant. 

About  this  lime  the  Montgolfier  brothers  repeated  their  experiment  in  :he  pies* 
cnce  uftheKing  and  Qiieen.  as  well  as  manyolherspcctators.  Suspended  bcliw  thit 
balloon  was  a  cagcconuintn^  a  sheep,  a  chicken  and  a  goose,  which  are  the  first 
of  the  aaimil  kingdom  recorded  as  having  ascended  in  this  manner.  The  balloon, 
cage  and  conients  descended  safely  in  eight  minutes,  having  reached  a  height  of 
I,  joo  feet. 

Tlie  largest  balloon  on  record  was  too  feet  in  diameter  and  130  feet  high. 
It  ascended  in  1784,  having  been  inlhuec  over  a  straw  lire  in  seventeen  mmutes. 
Seven  persons  were  in  the  car.  It  rose  3,000  feet,  and  descended  in  tifleen  min- 
utes. 

Hundreds  of  balloons  have  ascended  since  the  Montgolder  brothers  sent  up 
tbeir  linen  sack  filled  with  smake.  and  as  miny  hive  b:en  the  devicci  employed 
for  their  improvcmeni  or  to  render  them  oonlroUiblc.     Tiswndicr's  electric  b»l- 
l03n  seems  to  reich  neare>it  the  de>ired  <ad.     Tissindier claims   thxt   we   should 
look  upon  the  atmosphere  as  a  vast  ocean  and  a  ballooo  as  a  boil  sa  conuructed 
that  when  launched  far  above  all  oliitructions  ii  can  be  propell^  and  guided 
through  the  air  by  a  screw  propeller  and  by  a  rudder  in  a  mtnoer  similar  to  the 
way  our  screw  propellers  are  moved  and  guided  in  the  water.     In  accordance 
with  their  views  they  constructed  (October  of  last  year)  ilieir  celebfated  electric  bal- 
looo.    It  consi^u  of  three  distinct  apartmenu;  the  air  balloon,  properly  so  called, 
a  gas  apanmcni  for  inflating,  and  the  electric  motor  to  give  motion,   thai  is,  hori- 
zontally, by  means  of  a  screw  propeller.     This  balloon  is  much  greater  in  length 
than  in  thickness,  having  a  length  of  twenty-eight  metre*  and  a  thicknew  of  nine 
and  Lwo-tenlhs  metres  through  the  middle,  ~  thus  being  almost  cigar  shaped,     its 
capacity  is  1060  cubic  metres.     The  netting  over  the  balloon  \s  m»de  of  ribbons, 
woven  with  l»ngiiudinal  spindles  which  keep  them  in   their  proper  geometrical 
positions.     These  make  the  outside  surface  much  smoother  than   when  cords  are 
used.     It  IS  connected  on  the  sides  of  the  balloon  with  two  flexible  shafts,  which 
perfectly  conform  to  its  shape  when  inflated.     The  car  is  in  the  shape  of  a  cage 
made  of  bamboo  rods  strengthened  by  cords  or  threads  of  copper  covered  with 
gutta  pcrcha.     It  is  attached  to  the  ribbon  net>work  by  ropes.     The  arrangement 
Tor  guiding  is  a  rudder  a  broad  surface  of  unvarnished  silk  sujiporled  by  bamboo 
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poles.     This  rudder  is  attached  near  one  end  to  the  under  side  of  the  body  of 
the  balloon,  and  so  arranged  that  it  is  perfectly  under  the  control  of  the  operator. 

The  screw  consists  of  two  spirally  curved  paddles  made  of  silk  and  bamboo 
poles,  the  deformation  of  which  is  guarded  against  by  the  action  of  coils  of  steel 
wire.  Four  batteries  are  so  constructed  and  placed  in  the  car  that  this  screw 
can  be  given  four  different  motions,  varying  from  sixty  to  one  hundred  and 
eighty  revolutions  per  minute. 

The  summer  ol  1883  was  almost  gone  when  the  balloon  was  completed; 
therefore,  it  was  given  but  one  trial  last  year.  This  trial  was  made  by  Tissander 
and  his  brother.  They  began  inflating  it  with  hydrogen  gas  about  eight  o'clock 
in  the  morning  and  continued  till  half  past  two  in  the  afternoon.  At  twenty 
minutes  past  three  they  made  the  ascent.  On  the  ground  there  was  almost  no 
wind;  but,  as  frequently  happens,  it  increased  with  the  altitude.  On  this  ac 
count  they  did  not  let  it  rise  more  than  four  or  five  hundred  metres.  About  four 
o'clock  in  the  afternoon  they  made  a  very  successful  descent.  The  balloon  was 
left  inflated  over  night,  as  they  expected  to  make  another  trial  the  next  day,  but 
on  account  of  the  coldness  of  the  night  the  bicromate  of  potassium  in  the  tanks 
had  crystallized  and  the  battery,  which  was  by  no  means  exhausted,  was  on  this 
account,  however,  incapable  of  action.  They  were  able  in  iheir  last  yeai's  as- 
cent, by  the  use  of  the  screw,  to  stand  stiil  against  a  strong  wind,  and  when 
drifting  with  the  wind  by  a  slow  motion  of  the  screw  a  much  greater  speed  could 
be  obtained  than  that  caused  by  the  wind.  They  could  also  maintain  any  desired 
angle  with  the  direction  of  the  wind  by  the  use  of  the  rudder.  However,  they 
found  that  when  holding  the  balloon  in  a  position  at  right  angles  to  the  direction 
of  the  wind  the  rudder  became  inflated  like  a  sail  and  a  series  of  gyratory  mo- 
tions before  noticed  became  more  violent.  From  this  they  conclude  that  the 
balloon  should  not  be  held  in  a  position  at  right  angles  to  the  direction  of  the 
wind. 

These  brothers,  as  well  as  many  others,  feel  sure  that  successful  aerial  nav- 
igation will  soon  be  no  more  a  thing  of  the  future,  but  of  the  present.  They 
consider  this  first  ascent  as  merely  a  preliminary  tiial  which  will  soon  be  repeat- 
ed with  the  alterations  which  their  experience  commands. 


HISTORY. 


THE  CONSPIRACY  OF  BARRERA— A  REMINISCENCE  OF  THE  EAR- 
LY HISTORY  OF  MISSOURI. 

OSCAR  W,  COI.LtlT,  CUSTUDTAN  MUSEUM,  MISSOURI  HISTOKICAL  SOCIETY. 

In  1 761  the  king  of  France  made  a  gift  of  Louisiana  10  Spain.     The  gift  was 
accepted  with  reluctance,  as  its  advantages  were  questionable,  indirect  at  be&t. 
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and  ir  was  certain  to  occasion  an  mnusl  expenditure  of  money  largely  in  excess 
uf  any  inconae  ii  could  possibly  yield.  The  Spaniard,  accustomed  at  all  times  to 
move  slowly,  in  ihc  present  inst-ince  was  in  no  li-iste  to  assume  an  onerous  bur- 
den; and  accordiDgly  it  was  in  the  spring  of  1766  only  tiut  Antonio  dc  UIIim. 
the  newly  appointed  Spanish  goveinor,  arrived  at  New  Orkntis  lo  lake  posseat* 
ion. 

[t  had  been  ngreed  between  the  two  courts  that  the  French  troops  in  the  prov- 
ince, about  300  in  number,  should,  irnccded,  serve  under  Spain  for  the  time  beinj^ ; 
and  it  not  being  convenient  just  ihcn  to  the  Spanisli  kinj;  lo  send  a  sullici.'iii 
force  to  the  colony,  Uiloa  brought  with  him  but  two  companies,  ninety  men  a  I 
lold,  counting  upon  the  garrison  actually  in  Louisiana  to  make  iip  what  was  nec- 
essary to  the  proper  military  equipment  of  the  new  government.  But  immediate- 
ly after  tits  arrival  he  found  lo  his  great  surprise  that  notwithstanding  what  had 
teen  determined  between  the  two  kings,  and  ihc  instruction  to  M.  Aubry,  the 
I-'rench  commandant,  lo  place  his  troops  at  the  disposal  of  >pain's  representative  for 
such  period  as  he  should  require,  the  French  soldiery  refosed  positively  to  enter  the 
Spanish  service,  as  their  term  of  enlistment  had  expired.  The  new  comers,  there* 
fore,  could  not  take  formal  possession. 

UDdci  these  circumstances  it  was  agreed  between  Aubry  and  Ulloa  that  they 
would  conduct  the  government  conjointly  35  though  the  country  belonged  to 
Spain,  the  former  to  continue  in  command,  but  subject  to  the  directions  of  Ulloa, 
until  the  arrival  of  the  expcaed  Spanish  troths.  The  machinery  of  government 
thus  devised  was  put  into  operation  immcdiateiy,  France  ceau'd  to  supply  fundit, 
the  entire  txpenaes  of  the  c<4ony  were  at  once  assumed  by  the  Spanish  ruler,  all 
public  functionaries,  ecclesiastical,  civil^  and  military,  ihcncelorward  were  paid 
their  stipends  and  salaries  out  of  the  Spanish  exchequer,  and  the  French  oRicers  in 
charge  of  the  scverdt  disuicts  solicited  and  obtained  from  l/lloa  the  continuation 
ol  ilicir  commands. 

Ulloa  deemed  it  advisable  to  establish  four  new  pons,  as  the  English  had 
boih  several  on  their  side  of  the  Mississippi,  which  he  did  with  the  approval  of 
Aubry,  and  diunbutcil  among  them  his  ninety  men.  One  of  the  four  was  built 
at  the  mouth  <if  the  Missouri,  pruliably  on  the  same  spot  where  l.a  Sille  camped 
ia  t68a  on  his  voyage  of  exploration,  and  named  Fort  St.  Charles.  It  waA  a 
Moekade  (oniAcation,  of  ample  dimt^nsions,  with  bastions,  defended  by  five  guns 
two  of  six  and  three  of  four  [Mund  calibre,  besides  small  arms  in  abundance,  and 
iwivela  for  use  as  occasion  re-rjuired.  The  ammunition  consisted  of  i3  6caDiK>n 
shot,  66  canisters  of  grape,  4|uaotities  of  lead  bnllcts,  and  a  large  supply  of  pow> 
dcr.  It  was  lo  be  the  ttoiehousc  uf  the  goods  sent  up  for  distribution  among  the 
Indian  tribes  that  were  expected  to  visit  St.  Louis  periodically  as  they  had  for- 
merly visited  Fort  Chartres ;  and  besides  serving  as  a  place  of  refuge  in  case  of 
need,  to  guard  ihe  entrance  to  the  Missouri  river  against  interlopers  from  the 
English  side,  ae  well  as  unhcenscd  traders  0/  Louisiana.  Its  garrison  consisted 
of  twenty  men  and  some  employe?,  mechanics  and  oihers  who  were  ool  soldiers, 
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commanded  in  1767  by  Captain  Frtnctsco  KJu.     It  ma^  htve   been  established 
in  1766,  but  not  Utcr  than  ihc  summer  of  the  ^car  following. 

After  «iirr«nderiQg  Fort  Ctiariret  to  the  English,  on  October  10,  1765,  St 
Ange,  the  French  District  Commandant,  in  obedience  to  orders  had  removed 
the  remainder  of  his  troojj  to  St.  Louis,  which  village  was  in  the  district  of  ihe 
Illinois,  ihc  acai  of  whose  government  hid  hitherto  been  at  the  I'oit,  and  was  in 
command  wl^cn  Rtu's  expedition  arrived. 

These  strongbo!d«  were  not  intended  (0  supersede  the  French  establishments 
already  in  existence,  and  Fort  Sl  Charles  and  its  commander  left  Sl  Aoge  free 
to  direct  aflairt  as  formerly,  except  as  to  the  Indian  trade,  which  was  regulated 
by  Riu.  He  issued  the  pcmiiis  to  traders  and  distributed  the  presents  which 
Spain,  in  coolinuation  of  the  French  custom,  provided  for  the  Indian  nations, 
through  Milony  Duralde,  who  had  been  sent  up  with  the  Spanish  expedition  cs 
engineer  and  inspector  of  works.  St.  Ange  and  Riu  were  on  the  best  of  (etms, 
and  the  Spaniard  appears  to  have  re»ded  in  the  village. 

St.  Louis,  as  yet.  did  not  produce  suHicient  food  for  its  own  wants,  and  the 
garrison  of  I'ort  St.  Charles  was  dependent  for  its  chief  supply  of  provisions  upon 
St.  Genevieve.  In  November  1767,  by  order  of  M.  Riu,  an  armed  boat  was  dis- 
patched from  the  Fort  10  Si.  Louis,  in  command  of  Sergeant  John  Gaillard,  with 
one  Paul  Barrcra,  store -keeper  of  the  post,  on  board,  freighted  with  four  thou* 
sand  pounds  of  powder  and  goods  for  the  Indians,  with  instructions  to  land  the 
cargo  at  the  village,  proceed  to  Sl  Genevieve  and  bring  up  a  return  load  of  flour, 
salt,  meat  and  corn,  for  the  winter's  supply  of  the  esublishmeni  at  the  mouth  of 
the  Missouri.  Tlie  boat  arrived,  delivered  the  goods  to  Ditralde  and  the  powder 
to  Laclede  for  storage  in  his  magazine;  departed  for  St.  Genevieve,  procured 
what  was  needed  and  reached  the  village  on  December  iJd,  at  mid-day. 

Mischief  had  been  brewing,  probably  concocted  at  Fort  St.  Charles  some 
time  previous,  in  which  Paul  Barrcra,  the  store-keeper  was  the  ring  leader,  and 
needed  but  a  pretext  to  break  out  in  open  revolt.     Soon  after  he  landed  the  Ser- 
geant reported  to   M.  Kiu,  and  was  ordered  10  hold  his  men  in  readiness  to  re-j 
Gume  the  voyage  in  the  morning.     Ne.\t  day  a  villager  brought  word  to  Ihc  Span- 
ish commandant  that   Barrera  was  sic):  an<i  could  not  leave,  and   h.id  taken  ■*. 
room  with  one  Marie  in  order  10  be  treated  medically.     M.  Riu  therefore  sent  a\ 
message  to  Harrcra  10  the  elTcct  that  he  had  behaved  im]>ropcrly  in  not  making 
known  his  illness  yesterday  afternoon ;  that  if  he  was  really  sick  he  could  remain 
three  or  four  days,  otherwise  he  must  embark  and  return  to  his  post,   and  re-; 
quested  an  answer  in  writing.      Receiving  none,  he  sent  again,  when  he  was  in-j 
formed  that  the  storekeeper  had  called  in  Surgeon  Cond^      Meanwhile  a  violent 
north  wind  Ii.xd  risen  and  rendered  navigation  unsafe.    M.  R.iu  ihercfore  deemetll 
it  |>nidcnt  to  put  off  the  departure  of  his  men  for  the  day. 

Early  next  morning,   December  4th,  the  Spanuh  comraandaut  sent  word  toj 
the  storekeeper  by  M.  Duralde,   to  .lake  his  defjaiture  unless  sick,  as  the  King 
was  not  served  by  the  troop  remaining  idle  at  St.    I.ouis  with  the  boat;  and  be- J 
sides,  it  was  a  disadvantage  to  the  Fort.     The  ollicial  replied  that  he  fell   much] 
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,  and  after  dinner  would  <oi»e  and  see  M.  Riu;  but  as  his  answer  gave  do 
assurance  of  his  intention  as  to  depariure,  the  commandani  directed  the  sergeant 
to  repeal  Ihe  message.  Presently  ihe  sergeant  rfcturiied,  evidently  nndcr  the  in 
fluence  of  drink,  with  word  from  the  Morckccper  that  he  feh  much  better,  but 
had  given  himself  over  to  the  devil  in  hell;  and  the  Sergeant  having  objected  to 
carry  such  a  message  to  his  superior  officer.  Barrera  hid  repliedi  "  Tell  him  just 
what  I  said." 

M.  Riu  reprimanded  the  Sergeant  for  not  having  come  lo  him  for  the  orders 
of  the  day,  and  for  leaving  for  Si.  Genevieve  without  pass|)ort  or  instructions. 
The  sergeant  asked  iMirdon  for  these  irregularities  and  was  forgiven.  He  then 
went  on  to  say  that  yesterday  he  had  issued  orders  to  the  troop  lo  hold  themselves 
ID  readiness  for  the  morrow ;  but  tliey  declared  they  would  not  leave  in  the 
morning,  and  that  he  might  obey  M.  Riu,  but  ihcy  would  not ;  furthermore,  that 
while  at  St.  Genevieve,  Gomez  and  Gousman,  two  of  the  soldiers,  bad  refused  to 
Bsiiit  in  loading  or  to  work.  Mr.  Riu  replied  (hat  he  should  put  htsstatenneDt  in 
writing;  which  he  did  on  the  spot. 

M.  Riu  then  directed  him  to  go  once  mote  to  the  storekeeper  and  ascertain 
whether  it  was  his  intention  to  embark,  and  to  rc|»rt  in  writing.  Thereupon 
Uie  sergeant  answered,  excitedly,  that  he  would  not,  as  Itis  word  was  sufficient, 
adding  that  M.  Riu  was  a  false  man,  a  iwo-faced  man;  that  he  demanded  lo 
know  every  thing,  and,  notwithstanding  he  had  been  fully  informed,  he  required 
things  to  be  put  into  writing  that  he  might  entrap  and  ruin  hint.  M.  Riu  asked 
why  be  used  such  language,  told  him  to  contain  himself  and  not  to  speak  so  excit  - 
ediy  and  so  loud;  hut  he  all  the  more  spoke  out,  aaying,  he  wished  every  one  to 
hear  his  wordR,  that  what  he  had  SRtd  was  said,  and  M.  Riu  could  make  of  it 
what  he  liked.  As  notwithstanding  the  Spanish  commandant's  patient  forbear- 
ance, and  elTon^  to  persuade  him  to  calm  himself  the  sergeant  only  persisted  in 
his  unseemly  lan(;ungc  and  conduct,  he  bade  him  go  and  take  the  oiders  of  the 
storekeeper,  since  he  disregarded  those  of  his  superior  officer.  At  this  Gaillard 
led,  declaring  he  would  com[>el  by  force  the  storekeeper  to  go  on  board. 

M.  Riu  went  immediately  lo  the  government  chamber  to  communicate  what 
had  occurred,  and  consult  St.  Angc  as  to  what  was  best  to  be  done.  The  French 
ofBcial's  quarters  were  in  Ihc  central  hall  of  the  Majtcnt,  Laclede  &  Co.  factory, 
which  seems  to  have  been  built  specially  with  a  view  to  accotntnodatc  the  district 
govrinment  when  it  should  be  transferred  to  St,  Louis  from  Fort  Chartres,  sit- 
uated on  the  west  side  of  Main  Street,  between  Market  and  Walnut  Streets,  from 
which  there  was  a  full  view  of  the  river;  and  his  soldiers*  barracks  were  in  the 
biaemcot.  They  agreed  to  send  for  Barrera,  which  was  done.  One  and  the 
Mher  pointed  out  to  him  his  duty,  and  urged  him  to  an  effort  to  Alt,)y  the  cxciie- 
Rveot  of  the  detachment,  for  both  perceived  that  affairs  were  taking  a  serious 
turn;  and,  finally,  M.  Riu  commanded  him,  in  the  name  of  the  King,  to  take 
hi*  departure  for  Fort  Si.  Charles.  To  all  of  which  the  storekeeper  only  made 
answer  that  he  was  sick,  and  the  king  did  not  require  that  a  sick  person  should 
set  out  on  a  journey  i  but  if  he  must  go,  it  would  be  only  on  a  written  order   in 
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which  it  should  be  specified  that  be  was  it]  at  (he  lime.  M.  Riu  said  thai  he 
would  send  for  the  surgeon  who  had  attended  him.  Dr.  Cond(  came  immediatel):. 
He  had  been  called  in  hy  Barrefa,  who  complained  of  sickness,  of  suiTering  frora 
opjjession  of  the  chest,  and  atked  to  be  bled;  and  as  the  patient  insisted  he  had 
bicd  him  accordingly;  but  there  vras  no  symptom  whatever  of  fever.  After  this 
atatement  the  stoiekceper  left  the  chamber,  sayin{{  he  would  gel  ready  to  embairk, 
meanwhile  St.  Arge  had  quietly  given  orders  to  his  entire  troop  to  assemble  id 
the  baiTaclc-room. 

Hair  an  hour  later  there  came  a  negro  servant  of  the  Spanish  Captain  to  say 
that  Atc  or  six  soldiers  were  at  his  house,  and  wished  to  see  him ;  but  both  com- 
mandants thought  it  better  that  the  soldiers  should  come  to  the  Covcrnmeot 
Hal),  and  the  negro  was  directed  to  notify  them  accordingly.  Fearing  that  insult 
and  personal  violence  to  M.  Riu  was  intended,  St.  Ange  ordered  dc  Belestre  to 
put  the  French  guard  under  aims  immediately,  and  station  them  in  an  adjoining 
room  wiih  instructions  to  be  ready  to  act  at  a  moment's  warning.  The  command 
was  obeyed  on  the  spot  as  the  guard  was  within  call.  The  Spanish  soldiers  hav- 
ing come,  for  prudential  reasons  only  three  were  admitted,  and  the  others  required 
to  remain  outside  on  the  steps.  After  various  remarks  Fereco,  the  spokesman  o( 
the  trio,  asked  who  commanded  the  boat,  the  sergeant,  or  the  slorckcepei  ?  On 
being  informed  it  was  the  sergeant,  after  some  ivords  had  passed,  he  said,  the 
boat  should  not  leave  to-day,  and  that  when  it  did  the  storekeeper  must  be  on 
board,  as  he  had  started  with  it  from  the  mouth  of  the  Missouri.  He  proceeded 
(o  say  further  that  neither  he  nor  his  comrades  were  willing  to  acknowledge  M. 
Riu  as  their  commander,  or  obey  his  orders,  and  thai  they  would  not  have  or 
recognize  any  one  as  their  superior  officer,  except  Lieutenant  FcrdinandoGomet, 
After  further  disrespectful  remarks  and  insubordinate  conduct,  ihe  three  left  the 
chamber,  and  all  six  started  for  the  boat  to  take  tbeir  departure  for  Fort  St. 
Charles,  as  St.  Ange  and  M.  Riu  supposed. 

Not  a  great  uhilc  afterwards,  the  two  commandants,  still  together  in  tlie 
council  chamber,  were  startled  by  the  discharge  of  a  swivel.  Moniardy  was  im- 
mediately dispatched  for  the  storekeeper.  He  found  him  already  in  the  boat;  and 
two  siMiers  Iiolding  him  by  the  colUr.  Ke  notified  Sergeant  and  Barrera  that 
St.  Ange  wi<>)ied  to  sec  them,  but  the  former  replied  that  the  soldiers  would  not 
allow  the  storekeeper  to  go  ashore.  One  Boycr,  who  had  come  up  with  the 
Spanish  expedition  ns  an  employe  and  been  substituted  for  another  when  the  de- 
tachment lelt  l-'orl  St.  Charles,  was  standing  on  the  bank  near  the  stone  to  which 
the  vessel  was  moored.  He  was  ordered  to  cast  o(T  the  rope  and  come  aboajd 
immediately ;  and  before  Montardy  could  run  up  the  Kill  to  the  government  house 
St.  Ange  and  .VI.  Riu.  who  h.id  come  out  and  were  standing  on  the  steps,  saw 
tile  boat  push  out  into  the  river,  turn  her  prow  down  «;tre.im,  and  the  crew  shout- 
ing "  10  the  city,  "  "  to  New  Orleans,  "  and  discharging  their  guns,  whose  balls 
rattling  against  the  cabins  alarmed  the  villagers,  begin  to  row  lustily  with  the  cur- 
rent. 

As  was  reported  by  Boyer,  who  subsequently  made  hin  escape,  some  nine  or 


ten  soldiers  had  conspired  against  M,  Kiu,  and  plotted  schemes  of  which  he 
knew  nulhing,  tiot  having  been  taken  into  their  confidence.  As  the  hour  of  set- 
ting out  was  late  in  the  afternoon  the  coniirators  determined  to  camp  Tor  the 
night  below  the  mouth  of  the  Mcramcc.  On  the  route  Birrera  said 'to  his 
campanioat:  "  My  fricndi,  we  mnit  not  separate.  If  you  abandon  me  I  will 
da$h  out  my  brainier  dtonrn  myseU."  The  soldiers  answered  that  they  would 
not  des«rt  him.  The  storekeeper  continued;  "  We  must  go  to  I'ensacola.  If 
on  the  voyage  to  the  city  a  French  dettchment  sent  in  pursuit  should  overtake 
ut  and  attempt  our  .xrrest,  we  must  defend  ourselves,  and  perish  rather  than 
be  taken ;  and  further,  that  he  would  kill  or  drown  himself  aooncr  than  sur- 
render i  that  M,  Riu  wished  to  luin  them  ;  and  it  was  better  to  perish  as  one  man 
or  to  save  themselves  altogether."  Upon  this  the  soldiers  promised  to  stand  by 
bim  and  by  each  other  to  ihs  liit  extremity.  Boyer  further  learned  .from  their 
coaveraitioD  that  they  had  at  (ir«  intended  going  up  the  Beautiful  River,  but  ooi 
being  acquainted  with  those  parts  had  changed  their  destination  for  Pcnsacola. 

The  conspirators  having  arrived  at  S).  Genevieve,  the  storekeeper  wished  to 
unload  hair  the  flour,  but  his  companions  objected.  Barrera,  the  Sergcant''and 
two  soldiers  went  ashore  to  visit  Mr.  Vallc.  Presently  those  who  icmiined  in 
the  boat,  whether  they  really  intended  whjt  they  said,  or  merely  wished  .to  get 
rid  of  him  und  aiford  him  an  opportunity  to  take  himself  off,  ordered  Iloycr  to  go 
op  to  the  top  of  the  hill  and  keep  a  lookout  for  pursuers  in  case  there  were  "any, 
which  he  did.  Finding  hnn«eU  at  some  dbtance  from  the  landing  and  out^of 
sight  of  his  companions,  and  having  been  there  for  somt  time,  Boycr  began  to 
lam  in  his  mind  the  enterprise  in  which  Barrera  and  the  antdiers  had  embarked, 
and  that  they  would  be  lost  and  probably  pay  the  forfeit  of  their  lives  for  their  le- 
Tolt,  and  concluded  be  hid  better  get  himself  out  of  their  company,  lest  he  should 
share  their  fate.  So,  full  of  these  disquieting  thoughts,  he  furtively  withdrew  further 
frani  Uie  river,  plunged  into  the  forest,  madehti  way  back  to  St.  Louis,  reported 
himself  to  M.  Riu,  gave  an  account  of  what  had  occurred  while  he  was  on  the 
YCtscl  and  how  he  had  escaped,  not  omitting  to  mention  that  he  had  lost  ail  his 
litile  eOects  which  were  in  a  sack  in  the  locker  in  the  bow  of  the  boat. 

What  finally  became  of  Barrera  and  his  lellow  conspirators  still  remains 
among  the  secrets  of  the  past ;  but  their  revolt  and  flight  must  have  been  known 
io  New  Orleans  very  soon  after  their  arrival,  as  M.  Riu  had  a  boat  armed,  and 
dispatched  immediately  to  the  governor  of  the  province  with  a  full  report  cf 
what  had  occurred. 

To  complete  this  hiihcfio  tinwiitteit,  and  somewhat  romantic  chapter  of  lo- 
cal history,  we  proceed  to  tell  what  happened  to  M.  Riu  during  the  remainder  of 
his  &uy  in  Missouri.  But  that  the  nairalive  may  be  belter  understood,  it  will  be 
necessary  to  go  back  a  few  years.  In  1763,  M.  d'Abbadie,  then  commandant  of 
the  province  of  Louisiana,  grant«d,''Maxent,  Laclede  A  Co.  the  exclusive  trade 
of  the  Upper  Mississip;>i  and  Missouii  rivers.  This  monopoly  caused  a  great 
outcry  among  the  New  Orleans  mcichants ;  and  on  their  remonstrance  the 
French  minister  annul-ed  the  grant  iu  1  765.     Maxent,   who  had  become  a  warm 
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rrtend  of  Ulloa,  induced  the  Spanish  governor  (o  reinstate  the  company  in  the 
privileges  ti  had  lott,  which  he  did  in  1766.  Riti,  u  we  have  already  seeo,  reg- 
ulated the  Indian  trade  s(  St.  I^tiis,  and  of  course,  as  in  dutj*  bound,  enforced 
the  odious  Maxent,  Laclede  &  Cn.  monopot/  to  their  ioteresL  Naturally  Lac- 
lede and  all  who  were  influenced  by  the  company  he  represented  were  favorable 
to  Riu.  St.  Ange,  although  in  the  service  of  Spain,  happily  for  himself,  was 
Dot  required  to  take  pan  on  cither  side.  As  all  the  independent  traders  and 
the  merchants  who  furnished  their  supplies  were  cut  off  by  the  monopoly,  tbey 
became  )K>stile  to  Ulloa,  and  those  on  the  spot  to  Riu  especially.  Incited  by  the 
wrongs  10  which  ihcy  were  subjected,  at  one  time  a  number  of  inhabitants  and 
traders  anembled  and  addresaed  a  passionate  remonstrance  to  St.  Ange  agaitm 
the  restrictive  policy  which  was  being  enforced,  and  set  forth  the  ruin  with  which 
they  were  threatened.  With  the  rare  tact  which  had  ever  characlcriKrd  his  ton- 
duct,  St.  Ange  managed  to  pacify  them  with  the  atsurance  that  theli  complaints 
should  be  forwarded  to  New  Orleans,  where  no  doubt  tbey  would  receive  atten- 
tion. 

Meanwhile  the  .\utunin  of  1768  had  come,  rcvolutionar>-  proceedings  at 
New  Orleans  taken  place',  and  in  cona^quence,  Ulloa  had  left  the  province  on 
November  ist.  With  his  departure  the  Maxeni,  I-aclcde  it  Co.  monopoly  and 
other  Spanish  resliiclions  on  tradedisappcared,  and  also  thcoccasionof  complaint 
against  M.  Riu  in  St.  Louis.  On  ihe  eve  of  departure,  Ulloa  had  agreed  with 
M.  Aubry  that  the  four  posts  should  be  evacuated,  his  force  replaced  by  French 
soldiers,  and  the  Spanish  troops  leat  to  Havana. 

News  of  what  had  occurred  at  New  Orleans  reached  Sr  Louis  in  dne  season ; 
but  winter  disappeared,  the  spring  of  1769  came  and  passed,  summer  set  in,  sbll 
Riu  and  his  liiilc  garrison  tarried,  the  solitary  repicscntaiivcs  of  Spanish  powtr 
in  Louisiana.  VVhy  should  they  leave?  Spain,  which  regarded  the  loss  of  grcjl 
interests  with  lodilfcrence,  but  not  insults  and  contumelies,  was  sure  Lo  return  in 
her  might,  and  ihey  could  well  bide  the  arrival  of  the  coming  avenger.  The 
Spanish  and  French  commandanis  on  good  terms,  Riu  spending  most  of  his  timi; 
in  the  village,  his  friends  of  the  late  Maxent  &  Co.  monopoly  owing  hira  much 
good  will,  the  traders  no  longer  interfered  with,  harboring  no  grudge,  hi»  little 
garrison  at  Fort  St.  Charles  an  advantage  to  a  country  so  sparsely  populated, 
there  seemed  to  be  reason  for  his  going.  Besides,  St.  Louis  was  iK>t  implicated 
in  the  revolution  at  New  Orleans;  and  St.  Ange  was  far  too  prudent  to :>l[uw 
himself  to  be  made  an  ncconipiice,  whatever  the  plausible  l^afrcuiere  might  i-.n-, 
or  the  wily  Foucault  write  in  favor  of  their  conspiracy;  and  lie  knew  too,  how 
hostile  Aubry  was  to  all  that  had  been  done  to  Ulloa.  He  was  ready  to  i->ke 
charge  of  the  fort  when  the  Spaniard  was  ready  to  deliver  it,  for  this  was  his 
duty;  but  for  the  rest  he  was  determined  to  keep  clear  of  all  cntanKlemmts. 
Any  how,  it  was  only  in  the  latter  part  or  July  that  L.abuxicrc,  the  notary,  and 
an  otiicer  and  a  few  soldiers  went  up  to  the  mouth  of  the  Missouri,  the  first  to 
make  an  inventory  of  the  fori  for  lie  military  authorities,  the  others  to  receive 
and  hold  possctsioD.     Spam's  proud  banner  was  iilowly  lowerc',  taken  from  the 
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ntaot  nnd  revrrcnily  Totdet].  a  tiltlc  flotilla  manned  by  the  garrison  cast  oB  its 
iDoonnfis,  discharged  a  farewell  gun,  and  ({tiietly  dropped  down  to  St.  Louis. 
After  a  trhOTt  delay  to  bring  aboard  a  few  thingfi  and  to  taitc  leave,  Kiu  got  in- 
to liis  boat,  the  veciels  shoved  out  into  the  stream,  saluted  the  village  u*itli  a 
Tolley,  and  soon  were  lost  to  sight.  Doubtless  the  Spaniards  left  no  unkind 
feelings  behind. 

The  flotilla  was  in  no  haste  to  make  a  quick  voyage;  and  ere  it  reached  its 
destination  it  was  met  by  a  fast-speeding  dispatch-boat  with  the  Spanish  colurs 
flying,  which  communicated  the  joyful  intelligence  that  Count  O'Reilly  with 
three  thouMnd  tTOu|>s  of  the  line,  amid  the  roar  of  guns,  and  the  ratilc  of  mus- 
ketry, and  the  shouts  of  many  voices,  bad  landed  at  New  Orleans,  and  re-estab- 
lished the  authority  of  Spain  in  Loiiisiani.  From  that  day  until  the  cession  of 
the  country  to  the  United  States,  the  flag  of  Spain  on  the  shores  of  the  Missis- 
sippi attested  her  al»olule  domination  over  the  west  half  the  valley.  Fort  St. 
Charles  was  diimanlted  by  the  Spaniards,  the  timber  of  which  it  was  constructed 
5O0D  decayed,  successive  floods  left  their  deposits  where  it  once  alood,  and  in 
ihe  course  of  years  not  a  vestige  remained — its  memory  is  preserved  only  in 
history. 

St.  Louis,  Missouri,  1884. 


THE  GROWINO  TOWER  OF  THK  REPUBUC  OF  CHILE. 

Chile  is  in  name  and  in  an  imiMittant  sense  a  republic,  and  yet  its  govem- 
TDcnt  is  an  oligaichy.  SulTrage  is  restiided  to  those  male  citizens  who  .-ire  regis- 
tered, who  are  twenty-five  years  old  if  unmarried  and  twenty-one  if  married,  and 
who  can  read  and  write  ;  and  there  is  also  a  stringent  property  qualification. 

The  population  of  Chile  doubled  between    1S45  and  1875:  the  quaniily  of 
land  brouEhl  under  tillage  was  quadruptcd;  copper   mines    were  discovered,  andi 
so  worked  that  Chile  became  the  chief  ci^ppcrproductog  country  in  Ihe  world; 
some  of  the  silver  mines  rivaled  the  Comstock  lode;  more  than  one  thousand 
miles  of  Liilroad  were  built ;  a  foreign  export  trade  of  $31,695,039  was  reported 
in  1S78:  tind  two  powerful  ironclads,  which  were  destined  to  play  a  caost  im- 
portant part  in  Chilean  affairs,  were  built  in  England.     Meanwhile,  iheconstilu- 
tioo  was  officially  interpreted  so  as  to  guarantee  religious  toleration,  and  ihe  polit- 
ical power  of  the  Komnn  Catholic  priesthood  diminished.     Almost  everything* 
jood,  except  home  manufactures  and  popular  education,  flourished..   The  devel 
opmcDI  of  the  nation  in  ihcsc  years  was  on  a  wonderful  scale  for  a  South  Atneri 
can  Sute,  and  the  contrast   between  Chile  and   Peru   was  peculiarly   »triking. 
Comparative  purity  and  strength  of  race,  born  out  of  hardship  and  producing 
political  stability  and  honesty  and  personal  courage,  seemed  to  be  the  prime  lac- 
ton  in  the  Chilean  dtstitKtion.     And  yet  the  two  peoples  were  the  dcsccadaots 
of  Ihe  same  European  race  and  of  kindred  Indian  races.     Doubtless  the  differ- 
eocc  to  climate  was  entirely  favorable  to  Chile.—/!///  AtlaiUk, 


XANSAS  CITY  REVIEW  OF  SCIENCE. 


ENGINEERING. 


THE  SEWERAGE  OF  KANSAS  CITY. 

G.    W.    PEARSONS,    C,    E. 

In  the  January  number  of  the  Review  appeared  the  report  of  a  lecture  by 
Mr.  O.  Chanute,  C.  E.,  upon  the  sewerage  of  Kansas  City.  Another  paper  in 
the  February  number  gave  a  concise  description  of  the  Memphis  sewers,  which 
are  upon  tlie  "  Separate  system  "  advocated  in  Mr.  Chanute's  paper. 

This  important  subject  has  attracted  the  attention  of  engineers  elsewhere. 
Engineering  News  of  New  York  republished  Mr.  Chanute's  paper  in  its  issue  of 
the  19th  of  February,  together  with  a  note  from  the  author  inviting  criticism, 
and  the  invitation  thus  given  was  taken  up  by  Mr.  R.  Moore,  C.  E.,  ex-Sewcr 
Commissioner  of  St.  Louis,  who  on  the  12th  of  March  read  before  the  Engineers' 
Club  of  that  city  a  paper  in  review  of  Mr.  Chanute's  lecture. 

The  latter  was  present  on  that  occasion  and  made  a  verbal  reply,  which  he 
was  requested  to  write  out  by  a  vole  of  the  club,  and  both  the  review  and  the 
reply  were  published  in  the  "  Journal  of  the  Association  of  Engineering  Socie- 
ties "  for  March,  1884,  and  subsequently  republished  in  Engineering  News  (April 
26th,  May  3d  and  loth). 

This  led  to  further  discussion.  Mr.  Allen  D.  Conover,  of  Madison,  Wis., 
wrote  to  Engineering  News  concerning  the  point  made  by  Mr.  Moore  as  to  the 
obstruction  to  traffic  by  water  in  cross-gutters,  and  was  replied  to  by  Mr.  C.  E. 
Chandler,  of  Norwich,  Conn. 

Two  additional  papers  on  the  same  subject  were  read  before  the  Civil  En- 
gineer's Club,  of  Sl  Louis,  on  the  jth  of  May  by  Mr.  R.  Moore,  C.  E.,  and 
Mr.  R.  E.  McMatt,  C.  E.,  and  these  have  also  been  published  in  EngiaeeHng 
News  together  with  a  letter  from  Mc.  J.  H.  Humphreys,  C.  E.,  of  Memphis,  and 
also  one  from  the  writer,  so  that  it  is  evident  that  there  is  no  lack  of  interest  in 
the  subject  among  engineers. 

As  the  people  of  Kansas  City  are,  after  all,  the  most  vitally  interested  in 
this  subject,  it  is  hoped  that  a  review  of  the  arguments  will  command  their  atten- 
tion. The  articles  which  have  appeared  in  the  pages  of  the  Review  do  not  need 
more  than  mention  here,  those  which  have  appeared  elsewhere  need  for  these 
pai^es  a  fuller  transcription,  but  the  limits  of  this  article  will  prevent  more  than 
an  outline  of  their  arguments  being  given,  with  a  view  to  deduce  from  them 
and  other  data  some  general  ideas  of  what  may  be  best  here. 

First.  What  is  the  difference  between  the  combined  and  separate  systems 
of  sewerage  ? 

The  earliest  use  of  sewers  in  modern  times  was  for  the  carrying  of  storm- 
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,ter.     Tbe  use  of  tlicm  for  carrying  domestic  waste  is  coraj^rativdy  recent  and 
carrying  of  storm-water  iitid  household  waste  together,  is  known  as  the  com 
ed  syttetn. 

The  separate  system  of  sewerage  leaves  the  stortn-waicr  sewers  to  do  the 

rk  for  which   they  were  originalljr  intended,  and  provides  separate  sewers  for 

usehold  waste.     These  arc  very  much  smaller  than  those  used  in  the  combiacd 

em,  and  are  provided  with  means  of  cleansing,  periodically,  by  Rushing  with 

ter.     Mr.  Moore  argues  that  as  storm-water  sewers  must  be  biiill,  it  is  unneces- 

;ry  to  duplicate  them  with  smaller  sewers,  that  ihc  history  of  sewerage  docs  not 

:ar  out  the  claims  of  superior  sanitary  conditions  in  the  separate  system,  and 

t  instead  of  being  an  economy  it  would  result  io  a  final  expense  greater  than 

I  of  the  combined  system.     Cites  the  example  of  Croydon,   England,  the 

Itb  of  Memphis,  and  gives  a  distance  of  i,ooo  feet  as  the  limit  that  may  be 

wed  for  water  to  run  in  surface-gutters  before  being  carried  below  the  surface  j 

se  will   be  taken   up  later.     In  a  subsequent  paper  he  makes  a  proportion  of 

■e  mile  of  storm-water  sewers  to  two  miles  of  the  separate  system,  but  it  is  not 

tlirriy  clear  whether  it  is  to  be  taken  as  meaning  fhat  one  mite  of  storm-water 

iwer  would  be  required  for  a  district  containing  two  miles  of  other  sewers  or 

bcther  they  should  be  counted  as  three  miles,  each  doing  its  share  of  the  whole. 

In  Mr.  Moore's  citation  of  Croydon  he  states  that  six-inch  and  four-inch 

wers  were  replaced  with  larger  sizes,  and  the  ventilation  improved,  greatly  im- 

Dving  the  sanitary  condition  of  the  city,  and  infers  that  the  imprn%-ements  since 

tde  in  ventilation,  and  flushing  by  means  of  automatic  llush-tanks,  are  not  of 

great  impoitance  as  to  constitute  a  valid  claim  to  its  being  a  new  system.     He 

o  considers  that  Mr.  Chanute's  claim  that  the  sanitary  condition  of  Memphis 

greatly  improved  by  the  system  of  sewerage  adopted,  is  not  well  founded. 

As  to  the  first,  so  many  cities,  both  here  and  in  Kurope,  are  adopting  the 
Rinctive  system  known  as  the  Waring  separate  system,  that  it  would  seem  that 
many  engineers  who  have  these  works  in  hand  could  hardly  be  mistaken  in 
Eribing  the  credit  of  it  to  Mr.  Waring,  and  especially  when  the  city  of  Fans. 
rr  a  year's  study  by  the  best  scientists  and  engineers  of  Fratxre,  deliberately 
opted  tbe  system,  called  him  to  make  the  initial  experiment,  and  have  since 
tied  on  bim  for  plans  for  some  seventy  miles  of  additional  sewers.  If  a  con. 
ESS  of  European  engineers,  after  mature  study,  unite  in  giving  Mr.  Waring  credit 
■great  and  valuable  improvements,  it  would  seem  that  his  countrymen  might 
O  afford  togire  him  what  credit  may  justly  be  his  due— for  so  far  as  ihc  bugbear 
bis  patents  and  royalties  are  concerned,  they  do  not  amount  to  a  tithe  of  the 
Cmomy  which  can  be  attained  by  their  use.  And  in  a  country  whose  mechan- 
tl  and  engineering  achievements  have  been  largely  due  to  the  character  of  our 
Hem  laws,  these  ought  not  to  be  a  barrier  to  taking  up  anything  that  promises 
onomy  and  improvement. 

With  regard  to  the  sanitary  condition  of  Memphis,  Ihc  writer  spent  a  year  or 
>rc  there,  leaving  jttst  as  the  yellow  fever  broke  out,  has  visited  the  city  several 


time  sioce  the  sewerage  system  was  inaugarated,  cKamJncd  its  workings,  confctnd 
with  the  authorities  and  Ictding  citizen*,  and  cooiiders  that  Mr.  Chaoute's  cUiiai 
are  fully  justified.  Thai  city  has  for  some  years  been  growino  nearly  as  fasi  a 
this,  and  it  is  greatly  due  lo  the  feeling  of  safety  from  epidemic  diseases  which 
the  improved  sanitary  condition  of  the  city  has  given. 

Regarding  the  passing  of  siorm-water  under  ground,  Mr.  Moore  consider} 
t,ooo  feet  (from  the  crest  of  the  water-«bed)  as  the  maximum  dittance  ihit  it 
should  be  allowed  on  the  surface.  As  water  runs  slower  and  accumulates  mote 
on  fiat  than  on  steep  grades,  using  this  as  an  avenge  we  would  have  from  two  to 
five  blocks  from  the  crest  of  ilje  water  shed  in  which  it  is  unnecessary  to  cos- 
struct  storm-water  sewers.  Ht.  Cooover,  ol  Madison,  Wisconsin,  considers  tbe 
nuisance  of  st«^rm  water  much  less  than  Mr.  Moore  does,  and  the  expeiieoceof 
the  writer  in  Memphis,  being  in  the  streets  very  much  of  the  lime  for  a  year  or 
more,  in  all  weathers,  is  similar. 

The  City  of  Baltimore  wiih  313,000  inhabitants  has  but  eleven  miles  of 
stomi-watei  sewers,  and  the  city  engineer  deems  that  but  few  more  ore  Decesutj. 
Mr.  Moore  cites  complaints  from  other  city  officials  to  sho«-  that  this  sewerage  is 
very  inadequate,  but  ii  seems  ihat  this  is  partly  from  the  imperfect  character  of  the 
sewers  as  well  as  the  small  amount.  No  advocate  of  the  separate  system  would 
expect  10  provide  siorm-watcr  sewerage  at  so  small  a  rate  as  a  mile  to  30.000 
inlubitants.  I'o  reach  all  tlic  lots  in  an  average  city  as  is  needed  for  domestic 
service,  needs  practically  about  the  same  amount  of  sewers  as  of  water  or  gas 
mains,  averaging  perhaps  about  a  mile  to  each  1,000  inhabitants — less  in  dense^ 
populated  dislricu,  more  in  those  of  less  density. 

This  city,  as  stated  by  Mr.  Chanute,  from  ils  peculiar  topography  wiQ  be 
more  like  a  number  ol  small  towns  than  one  continuous  city  in  its  requirements 
for  sewers.  It  follows  from  this  that  Ihe  amount  of  sewerage  per  capita  will  br 
greater  than  in  a  more  regular  lopography,  and  it  is  correspondingly  more  im- 
portanl  thnt  the  best  and  most  economical  system  be  devised.  Mr.  CKannte  id 
this  makes  incidentally  a  strong  point  in  that  he  says  many  eagineers  do  not 
realize  that  storm-water  sewem  are  not  needed  everywhere. 

With  regard  to  cleanliness  of  streets,  so  far  as  the  experience  of  the  writer 
extends,  it  bears  out  Mr.  Chantite's  claim  that  llie  best  sewered  cities  are  not  the 
cleanest.  Memphis  without  storm-sewers  is  very  noticeably  cleaner  than  this. 
Our  clay  is  but  partly  carried  into  our  sewers  by  our  occasional  storms,  and  it  is 
very  doubtful  whether  what  is  carried  into  them  does  not  entail  more  expense 
than  it  would  be  to  cart  it  off,  without  having  to  bail  it  out  of  the  catch-basins. 

This  naturally  brings  us  to  the  consideration  of  the  value  of  these  and  the 
ofHce  they  are  supposed  to  perform  in  keeping  noxious  exbalations  out  of  the 
streets. 

lu  passing  through  different  portions  of  the  city  the  writer  has  noticed  io 
cold  weather  the  frosty  air  coming  out  of  these  catcli*basins )  showing  tlul  the 
traps  had  l>ccome  so  far  emptied  as  to  unseal  them,  and  an  average  of  these  was 
found  to  be  about  four  out  of  ten.      It  may  be  questioned  whether  fuur  caldi- 
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tJDs  out  of  ten  are  not  enougb  to  let  all  the  exhalations  that  the  sewers  can 
Imake  escape,  and  whether  the  four  persons  taking  these  in,  would  not  rather  the 
[Diiier  six  should  share  wiili  ihem;  in  such  things  we  are  often  very  unselRsh. 

With  regard  to  the  noxiou<i  character  of  ihesc  exhalations  both  writers  and 
lellen  are  divided;  all,  however,  agree  in  not  calling  for  more. 

The  quicker  sewage  can  be  disposed  of.  the  Icsa  will  it  affect  the  puUic.  The 
Imall  sewers  do  this,  tor  their  smaller  size  gives  a  qtiicker  How  and  leaves  less 
[snargin  for  the  accumulation  of  maiertal  to  decompose.  When  the  sewage  has 
lacquired  considerable  volume  ii  will  be  less  liable  to  such  accumutatton  in  large 
[sewers,  and  accordingly  the  use  of  the  combined  syitcm  will  be  less  ubjectionable 
|lh«  nearer  we  approach  the  outlet, 

This  leads  to  a  consideration  of  cost  and  site.     The  combined  system  of  scw- 
terage  has  cost  an  average  per  mile  of  $ jo,  1 46  in  St.  Louis,  $25,000  in  Brooklyn, 
f$34. 550  in  Providence,  $20,727  in  this  city.     The  separaie  system  has  cost  in 
iMemphis  $6,875  licr  mile.     An  estimate  for  the  city  of  Haltiniore  gives  $10,000 
[per  mile.     In  Leavenworth  the  work  so  far  has  cost  about  $8,800  per  mile,  io- 
iluding  the  main  trunk  sewer.     This  will  be  reduced  by  the  extension  of  laterals, 
rhich  cost  an   average   of   about  $6,000  per  mile,   including    Rush-tanks  and 
ralty.     Such   daU  are  modified   by  local  circumstances.     It  occurs  in  most 
itics  that  natural  water  courses  are   closed  in,  and  while  ihcy  greatly  increase 
[the  cost  of  sewerage,  they  give  value  to  the  ground  with  which  the  sewer  is  not 
[credited ;  it  also  occurs  that  large  sewers  are  built  to  form  trunks  for  future  exten- 
nofu,  the  result  of  which  when  made  would  be  to  reduce  the  average  cost  mater- 
It  would  be  a  fairer  exhibit  of  comparative  coat  to  compare  the  systems 
ily  by  the  actual  cost  of  the  sizes  of  sewers  required  for  each. 
In  considering  this,  but  little  stress  has  been  given  to  the  difference  in  rain- 
bn  in  different  locahties.     In   England,   where  the  combined  system  may  be 
>Bsidered  as  having  its  best  growth,  rains  arc  frequent  and  the  storms  compara- 
Itivcly  light ;  in  Ixindon  the  record  of  three  years  showed  746  rainy  days,  and  on 
IvdIj  four  days  did  rain  fall  to  the  depth  of  one  inch  in  twenty-four  hours.     Here 
I  we  have  months  at  a  time  without  rain,and  then  storms  of  great  severity; — as  much 
IS  three  inches  of  rain  having  fallen  in  one  hour,  and  a  rainfall  of  two  inches  or 
InoTC  per  hour  being  so  freitucnt  that  it  is  ncces.->ary  to  take  cognizance  of  it  in 
[OUT  tewer  construction. 

The  sewerage  of  Brooklyn  during  its  heaviest  flow  is  estimated  at  one  one- 
[haodredth  of  an  inch  per  hour  for  the  whole  area  of  the  city.     In  fourteen  years 
lie  record  shows  ten  Morms  of  onehatf  inch  per  hour,  and  ten  more  beiweeo 
\tbMi  and  two  inches,  one  of  over  Ii^o  inches,  and  one  of  over  three  inches. 

An  usual  practice  in  American  cities  has  been  to  provide  for  the  sewers  car- 
Eryifig  one-half  inch  per  hour,  and  the  few  storms  giving  more  than  this  amount 
,  to  the  sewers  would  seem  to  juslify  that  provision. 

Late  exiierience  in  Brooklyn  and  other  eastern  cities,  however,  shows  that 
Itbii  ia  inadequate,  and  the  result  of  heavy  storms  ha«  been  the  flooding  of  low 
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ucas  with  the  sewage  ftom  higher  ground  to  such  a,D  extent  as  to  cause  xriooi 
damage  to,  and  deprecUlioo  in  the  value  of  property  so  liiuated. 

Some  of  ihc  more  rcccni  sewerage  worlc  in  the  East  has  provided  for  tlie 
admission  of  one  inch  of  raia  per  hour  to  the  scwera,  and  if  we  would  avoid 
damage  to  property,  for  which  the  city  may  become  responsible,  it  will  be  neces- 
sary to  make  even  greater  provision  than  that;  in  fact,  some  of  our  storms  cam 
water  to  the  sewers  at  the  rate  of  fully  two  inches  per  hour,  or  two  hundred  tiino 
the  amount  of  the  heaviest  sewerage  proper.  With  re^jard  to  the  amount  of 
storm-water  sewerage  required  it  will  vary  greatly  in  different  localities,  being  :Ii( 
greatest  in  the  low  lying  lands  where  it  ia  uecessar)'  on  account  of  slight  gr^de 
to  have  larger  sewers  and  carry  them  nearer  to  the  margin  of  the  watershed. 

An  area  of  some  two  hundred  acres  in  the  low  land  of  West  Kansas  Ciiy  hu 
two  sewers,  measuring  with  their  branches,  some  1 1 ,000  feet,  draining  some  300  ItA) 
and  leaving  some  700  to  be  yet  provided  for,  which  would  increase  the  9ewera|t 
in  this  district  to  some  30,000  feet,  of  which  about  Si^^^  ^cct  is  neccitsary  u 
storm-water  sewer. 

In  a  district  of  some  140  acres,  partly  drained  by  the  Broadway  sewer,  there 
are  now  some  18,000  feet  of  sewerage,  draining  some  400  lots,  and  leaviog  sofiie 
300  yet  to  be  |)rovided  for ;  the  amount  of  storm-water  sewerage  required  in  thit 
district  is  about  one-fifth  of  the  whole. 

These  areas  are  perhaps  as  different  from  each  other  as  any  in  the  city,  afid 
indicate  that  of  all  the  sewerage  requited,  from  one-fourth  to  one>flfih  may  be  coa- 
sidered  as  necessary  for  storm-waicr,  and  that  the  remaining  three-fourths  or  fQ^^ 
fifths  may  be  built  on  such  plans  as  may  be  considered  best. 

These  storm-water  sewers  being  in  the  tower  part  of  the  district,  it  would  be 
most  natural  to  consider  them  as  the  trunks  of  the  sewer  system,  and  the  advo- 
cates of  the  combined  system  can  find  good  reasons  for  claiming  that  they  should 
be  so  used ;  if  used  to  this  comparatively  small  extent  their  size  can  be  afforded 
ample  for  full  efficiency,  and  the  other  sewers  using  them  for  an  outlet  woold 
help  to  Iceep  them  so  clear  that  they  will  he  as  inoffensive  as  such  sewers  caa 
well  be  made. 

This  would  give  the  remainder  of  the  area  to  the  separate  system,  avoid  the 
objection  of  building  duplicate  sewers,  make  an  unquestionable  economy,  and 
perhaps  reconcile  the  views  of  the  advocates  of  the  different  systems  as  nearly  as 
\\  can  be  expected  that  they  will  be. 

As  an  example  illustrating  this  proposition  we  will  assume  an  area  of  ji 
acres  in  which  no  sewers  are  yet  built,  and  that  to  reach  all  the  property  tn 
district  will  require  six  miles  of  sewers  of  which  one  and  one-half  arc  uceded 
storm-water. 

One  and  one-half  miles  of  storm-water  sewers  .    $  36,000 
Four  and  one-half  miles  of  small  sewers  ....      26.000 

Total 63,000 

Against  six  miles  of  combined  sewers  .    .  .   . '.    130,000 
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ig  Dearly  one-half  of  the   vhole  expense,  and  very  great  modifirjitions  of 
data  will  be  De«ded  to  prevent  a  large  ecoaomy  fiom  being  realized. 


SOCIOLOGY. 


SOCIAL  SCIENCE  IN  KANSAS  CITY. 

Tfae  Social  Science  Club  of  Kansas  and  Western  Missouri  met  in  this  city  od 

gth  and  loih.     There  were  109  members  present,  the  various  cities  of  this 

lily  being  represented  as  follows :     Leavenworth  twcnty-cighl,  Kansas  City 

uy-five,  Wyandotte  nineteen,  Topeka  sixteen,   Lawrence  twelve,  Atchbon 

The  reception  committee  consisled  of  Mrs.  E.  H.  Allen.  Mrs.  Kersey 
es,  Mrs.  P.  D.  Ridcnour.  Mrs.  H.  W.  Baker,  Mrs.  Wood,  Mrs.  T.  H.  Ken- 
and  Mrti.  J.  C.  Horton.  Mrs.  Coates  delivered  an  appropriate  address  of 
omc,  which  w*j  responded  to  by  Mrs.  Geo.  A.  Banks  of  Lawrence.  The 
lual  address  was  delivered  by  Mrs.  C.  H.  Cusbing,  President  of  the  club,  after 
ich  papers  weie  read  by  Mrs.  Elisabeth  Mayo  of  Leavenworth  on  "Water  as 
lloder,  a  Solvent  and  a  Healer,"  followed  by  a  general  discussion;  Mrs.  T.  M. 
Dncdy  of  Kansas  City  upon  "The  Ice  Age;"  a  poem  of  greeting  by  Mrs.  Dav- 
Patton  of  Atchison;  "  Living  Issues  in  Social  Science,"  by  Miss  E.  P.  New- 
Bb  of  Kansas  City;  "  Education  outside  the  School  Room,"  by  Mrs.  Dr.  W. 
es  of  Sedalia.  Mo.  ;  "Character  a  Growth,"  by  Mrs.  H.  E  Monroe  of  Atchi- 
;  "Culture  for  Women,"  by  Mrs.  S.  M.  Ford  o(  this  city;  "Entertaining," 
Lula  Dunn  of  Lawrence,  "  Physical  Education  of  Women,"  Dr.  F.  M.  W. 
of  Emporia;  "Mendelssohn,"  Mrs.  C.  F.  Runcie;  "Divorce,  Its  Results 
;■'  Mrs,  Ella  H.  Kingstey  of  Paola.  All  of  these  papers  were  of  a  high 
r  of  style,  ability  and  appropriateness,  and  should  be  published  in  permanent 
We  select  as  a  fair  sample  of  the  whole  the  following  paper  by  Mrs.  Dr. 
Jones,  of  Sedalia,  upon 

■'  EDUCATION  OUTSIDE  THE  SCHOOL  ROOM:" 

U  was  Edmund  Burke  that  said"  Education  is  the  cheap  defense  of  nations," 
1  perhafK  we  caonoi  liod  any  one  who  does  not  recognize  the  fact  that  educa- 

in  the  broadest  sense  of  the  tertn,  both  in  the  common  school  and  in  the 
)ms  realm  of  culture,  is  csse>itial  to  the  maintenance  of  an  advanced  civilijui- 
A  tnd  requisite  to  the  intellectual  and  moral  progress  of  the  race.  No  thoughts 
person  can  doubt  the  fact  that  the  bes-t  arrangetnentof  public  affairs,  the  high- 
tinaintnent  of  moral  culture  and  the  purest  state  of  social  life  xt.  dependent 
lOQ  the  thoroughness  and  universaulity  of  education.     The  beoeficcot  Creator 

beunwcd  on  man  mental  and  moral  taculties.     He  has  graciou&ly  endowed 
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him  with  social  qualities  which  may  t>e  trained  to  grand  and  noble  p 
Reason  and  revelation  enjoin  upon  man  the  obligation  to  cultivate  for  noble 
these  God-given  j>owers.  The  capacity  i!evclo|>ed  and  the  direction  given 
these  is  what  is  implied  by  the  ICTin  education.  Dut  it  is  true  that  much 
largest  proportion  of  mental  and  moral  tratning  received  by  each  member  of 
ety  comes  through  exterior  cl-ianttels.  Man  U  uncotisciously  educated  by  tbit 
which  is  daily  transpiring  around  him.  As  the  rocks  and  pebbles  polish  eacii 
other  by  conuct  in  the  dood,  so  men  alTect  each  other,  and  character  is  mould- 
ed by  personal  influence  in  the  rushing  tide  of  life.  Coming  within  the  circle  of 
these  ever  operative  forces,  we  see  that  the  process  of  training  that  we  call  cda- 
cation  goes  forward  much  more  rapidly  out  of  school  than  under  the  care  of  Uit 
professor.  Prominent  among  the  agencies  that  make  up  the  sum  total  of  the 
educating  forces  is  the  social  influence  of  the  home.  As  a  rule  the  life  receirti 
its  outline  and  general  direction  before  the  pupil  enters  the  public  school.  Ed- 
ucation begins  with  life.  The  sense  of  touch  first  ministers  to  the  infantile  train- 
ing; afterward  the  (tight,  then  the  hearing,  '["he  senses  are  the  guides  leading 
the  van  in  the  progress  of  nature.  We  necessarily  begin  with  present  and  tangi- 
ble things.  Afterward  we  give  absent  things  a  visible  form  by  picture,  and  ihif 
meeling  the  eye,  is  described  and  impresses  the  mind  through  the  sense  of  hear- 
ing. Thus,  before  we  are  conscious  that  the  child  is  affected  by  surTOiiodinp, 
the  foundations  of  character  are  laid. 

"The  real  seed  corn  whence  our  republic  sprung  was  the  Christian  houst 
holds  which  stepped  forth  from  the  cabin  of  the  Mayflower,  or  which  set  up  tbc 
family  altar  of  the  HcIIondcr  and  the  Huguenot^  on  Manhatun  Island  or  in  the 
sunny  south."  Tlie  best  characters,  the  best  l^islation,  the  best  instttutioiu 
were  cradled  in  such  homes.  Immediately  in  connection  with  the  home  are  oth- 
er social  influences  that  operate  continuously  as  teachers.  There  are  groups  of 
children  in  the  alleys  and  on  the  commons,  the  natwal  product  of  the  saloons,  i 
vicious  and  neglected  element,  being  educated  rapidly  for  evil.  Id  afew  years  they 
will  control  the  elections  and  re-enact  the  shameful  scenes  so  recently  perpetraie<l 
in  Cincinnati. 

The  religious  and  secular  press  are  agencies  of  great  power,  wielding  i 
mightier  intlucncc  on  the  public  conscience  and  the  character  than  the  schools. 
The  poet  Browning  says: 

"  But  mightiest  of  the  mighty  means 

On  which  the  arm  of  progress  leans, 

Man's  noblest  mission  to  advance. 

His  woes  assuage,  his  weal  enhance. 

His  rights  enforce,  hU  wrongs  redresss, 

Mightiest  of  mighty  is  the  press." 
How  shall  we  speak  of  this  enginery  for  good  or  evil,  this  resistless  force  ihil 
day  and  night  moves  on  with  ever  increasing  power,  enlarging  its  sphere  and  ie- 
tensifying  its  importaiice  as  an  educator?    Through  the  press  religion,    libciir 
and  law  are  made  effective  to  fitting  men  for  noble  deeds.     But  by  the  same 
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agency,  plagtm  worse  than  those  that  destroyed  the  land  of  the  Pharaohs  arc 
dilfuaed  over  society,  ijoboniag  the  pure  fountain  of  public  and  private  virtue. 
Cowper  nys: 

"  Thou  founutn  at  which  drink  the  good  aad  wise, 
Thou  ever  bubbling  spring  of  endless  lies, 
Like  Eden's  dread  probation  tree. 
Knowledge  of  good  and  evil  comes  from  thee." 

War  and  commerce  are  educating  fcwces,  and  although  intimatel}^  related, 
each  has  its  distinctive  features.  The  varied  lessons  of  war  cannot  be  analyzed, 
tbc  subtle  influence  Ciinuot  be  measured;  it  is  beyond  the  reach  of  all  chemical 
solvents  known  to  the  world;  il  breaks  up  all  existifig  forms  of  thought  and  com- 
pels society  to  lake  on  new  ideas  and  clothe  itself  in  new  attire.  War  does  not 
almys  educate  aright,  When  its  power  is  sought  for  perpetuating  despotism,  for 
oppressing  the  toiling  millkmE  of  earth,  it  awakens  no  holy  aspirations;  it  deveU 
o|u  the  lowest  and  darkest  passion  of  the  soul ;  it  ptiu  out  the  light  of  home,  and 
settles  like  the  shadows  of  death  upon  the  crushed  and  blighted  sons  of  men. 
But  wheD  war  is  necessary  for  the  purpose  of  guarding  freedom's  holy  altars  and 
defending  (he  honor  of  home  and  preserving  beneficent  institutions  for  those  who 
shall  live  in  coming  years,  ii  takes  on  a  brighter  hue  and  its  educational  powers 
arc  exerted  along  other  lines;  if  it  inaugurates  political  convulsions,  these,  like 
geological  upheavals,  usher  in  new  epochs  in  the  world's  history  that  indicate  its 
rapid  growth,  for  the  public  mind  that  is  indiflereiit  (o  ihe  arguments  of  a  states- 
man is  educated  quickly  and  thoroughly  by  the  evenu  that  arc  the  sequcDCCE  of 
a  defensive  war. 

So  far  as  we  can  judge  from  the  view  we  can  get  of  the  subject,  the  Divine 
mtod  contemplated  this  earth  as  the  sphere  of  man's  noblest  activities,  und  in 
providing  for  his  progress,  for  the  discipline  of  his  moral  faculties  and  for  his  in- 
tellectual nature,  He  so  constructed  the  earth  that  commerce  should  become  a 
science,  and,  that  while  it  should  administer  to  man's  physical  wants,  it  should 
at  the  same  time  contribute  to  the  adornment  and  development  of  his  mental  and 
moral  being.  In  order  that  man  might  not  fail  of  this,  He  distributed  with  a 
lavish  hand  the  gold  and  silver  in  Ihe  crevices  of  the  mountains.  He  set  the 
stardy  oak  and  the  pine  in  the  Northern  forests.  He  gave  ihe  cotton  and  Ihe 
corn  to  the  rich  valleys  of  the  South  and  West.  He  filled  the  caverns  or  the 
earib  with  coal  and  oil,  and  deposited  the  pearls  and  gcmsin  ihc  depth  of  the  sea. 
So,  that  while  in  every  land  there  are  ihc  staples  and  the  luxuries,  an  exchange  of 
commodities  is  a  necessity,  and  while  the  American  fills  his  home  with  the  pro- 
ductions of  foreign  lands,  the  streets  of  the  cities  of  ancient  learning  and  wealth 
ate  lighted  from  the  oil  welN  of  his  native  land.  The  desire  for  wealth  has  al- 
ways been  a  spur  to  human  exertion  and  the  possession  of  wealth  has  been  and 
ever  must  be  a  source  of  power  lo  Ihe  individual  and  the  state.  Gold  is  the  sin- 
ews of  war  and  the  amount  of  gold  possessed  by  any  nation  is  the  measure  of  its 
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material  value.     Before  the  rise  of  commerce  tlic  only  intercourse  tutioBs  held 
with  each  other  was  that  of  warfare. 

"There  were  then  only  two  sourccsof  wealth,  agriculture  and  pillage."  "Cy- 
rus I«d  the  P^Tiiun  armiei  to  the  rich  provinces  of  Asia  for  the  express  purpose  of 
plunder."  "The  Romans  who  were  then  mastersof  theworidarrogaied  to  them- 
selves all  treasures."  Having  heard  of  the  fabulous  riches  of  one  of  the  kiag*  of 
Egypt,  "  they  passed  a  law  by  which  they  constituted  themselves  the  heirs  of  a 
living  monarch  and  confiscated  the  dominion  of  an  ally."  Such  was  the  autc  oi 
the  world  when  commerce  began  its  career.  It  entered  the  arena  as  an  educator, 
it  laid  its  bshioning  hand  on  every  department  of  life,  it  iransfoimed  hostile  lu- 
tions  into  admiring  and  devoted  friends  and  bound  them  together  in  their  elTons 
to  subdue  the  caith  and  make  it  yield  up  its  treasures  to  the  will  of  man.  .Al- 
though it  did  not  abolisli  war,  it  showed  (he  highway  to  the  golden  age  by  devel 
oping  new  industries  and  making  attractive  and  possible  the  arts  of  peace.  Com- 
merce began  lo  manifest  its  powers  a  thousand  years  before  the  Christian  era.  It 
originated  among  the  Phoenicians  and,  although  subjected  to  many  adverse  influrih 
c<s  and  suffering  many  reverses,  it  has  steadily  gained  in  extent,  [lowcrand  influ- 
ence, and  at  the  present  time  it  is  in  a  great  measure  shaping  the  policy  of  all 
nations  and  projecting  enterprises  which  cheer  the  hearts  and  brighten  the  homes 
of  millions  of  the  human  race. 

But  there  are  two  prime  factors  in  the  education  of  the  masses,  two  agencies 
that  in  a  larger  and  more  general  sense  contribute  to  the  education  outside  of 
the  school  room;  the  lecture  platform  and  the  pulpit.  These  are  educating 
forces  in  the  strictest  sense  of  the  term.  The  lecture  platform  of  this  age  is  a 
modification  of  the  ancient  forum.  Tlie  orators  of  Rome  and  Greece  were  ihe 
educators  of  the  people.  Bui  the  form  of  society  in  which  we  live  gives  to  the 
platform  a  wide  raoge  and  more  extended  iniluence. 

Committees  on  special  subjects,  boards  of  health,  trustees  of  benevolent  insti- 
tutions, legislative  bodies,  and  almotil  every  conceivable  variety  of  deliberative 
assemblies  meet  and  discuss  questions  of  commerce,  education,  social  reform  and 
political  economy,  and  while  thb  form  of  society  remains,  the  lecture  platform 
must  always  be  an  agency  for  the  instruction  of  the  people,  voicmg  alike  the 
grandest  thought  of  the  scieati6c  man  and  the  orator  who  directs  the  thought  of 
the  common  citiien  in  the  ordinary  affairs  of  life.  While  the  pulpit  does  not  cover 
so  wide  a  range  of  topics  as  ihc  platform,  is  not  possessed  of  the  almost  limitless 
vttriet>-,  it  is  more  forceful,  in  manner  more  definite  and  impressive  than  any 
other  method  of  instrucuon.  From  the  days  when  Ezra,  the  scribe,  "stood  upon 
a  pulpit  of  wood  and  read  the  law  "  to  the  present  time,  the  pulpit  has  been  a  defi- 
nite and  authoritative  means  of  instruction.  It  is  not  an  institution  which  may 
lose  its  influence  in  the  lapse  of  years.  Since  the  days  of  Jesus  the  forums  of 
Greece  and  Rome  have  perished  or  have  been  su[>crscdcd  by  the  modern  lecturv 
platform,  while  the  pulpit  has  multiplied  itself  and  more  nearly  controls  the  pub- 
lic conscience  than  any  single  influence,  and  perhaps  excels  all  other  agencies  oi 
»ide  Ihe  schools. 
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Bat  in  this  brief  estimate  of  educaiing  forces  we  cannot  overlook  the  exalted 
aad  rcGmog  power  of  music  and  art,  nor  reject  their  contributions  to  the  culture 
and  happiness  of  the  human  race. 

The  meaning  of  sonK  goes  deep  into  the  hearL  Nt/one  can  express  in  a 
logical  form  the  effect  naustc  has  on  man.  It  is  a  form  or  unfathomable  speech, 
warming  the  soul  for  heroic  deeds.  According  to  a  fable,  Orpheus  was  presented 
with  a  lyre  by  his  father^  who  uught  him  to  play  upon  it,  He  attained  such  a  skill 
thai  nothing  could  withstand  the  charm  of  hb  music.  Men  and  wild  animals 
thronged  round  him  entranced,  the  trees  crowded  about  him  and  the  rocks  soft- 
ened under  the  magic  of  his  notes.  His  wife  dying,  he  followed  her  into  the 
realms  of  Pluto  and  there  sang  his  woes  so  pathetically  that  the  ghosts  wept.  Tan- 
talus forgot  his  thirst,  the  fairies  shed  tears  and  Pluto  consented  to  restore  bis 
lost  wife. 

However  much  of  fancy  there  may  be  in  this,  music  forms  the  universal 

«iiage  which,  when  all  other  tongues  were  confounded,  was  left  unchanged 
d  the  babbling  multitude.  All  nations  can  sing  together  when  they  cannot 
understand  each  other  so  as  to  converse.  Music  is  (he  inarticulate  speech  of  the 
heart,  and  cannot  be  compressed  into  words,  because  ii  is  infinite.  And  this 
universal  teacher  teaches  kings  and  peasant,  and  puts  its  polishing  hand  upon 
tile  farmer's  son  and  the  statesman.  It  is  our  inspiration  to  patriotism,  philan< 
thtopy  and  religion,  an  agent  more  effectual  than  the  initruciion  of  the  professor, 
in  shaping  the  character  and  destiny  of  nations  and  men. 

Intimately  related  to  music  is  art,  a  wonderful  teacher ;  also  a  perpetual  force 
in  character  building,  an  inspiration  to  the  student  to  seek  a  more  intimate  ac- 
qoaiotaDce  with  his  own  powers.  "  Art  is  the  enduring  record  of  man's  purest 
conceptions  in  tones  universally  and  forever  intelligible." 

However  broad  the  scholarship,  art  improves  the  taste,  refines  and  polishes 
the  raaooers,  and  gives  the  luster  and  brilliancy  to  all  other  attainments.  Art 
establishes  a  holy  communion  between  man  and  nature.  Raskin  says:  "  Man 
is  not  a  child  of  nature  like  a  hare.  That  nature  is  worse  to  man  than  a  step- 
mother, persecuting  him  to  the  death  if  he  docs  not  return  to  the  realm  of  art 
where  he  belongs."  The  gallery  of  art  runs  back  through  the  ages  of  the  world's 
life,  and  has  gathered  the  finest  conceptions  of  the  tinile  mind.  Within  tlie 
golden  gales  of  this  temple  the  canvas  and  the  stone  :ire  full  of  vitality  and 
intense  with  expression.  Along  the  polished  walls  of  this  temple  are  hung  the 
masterpieces  of  the  great  artists.  .Mong  its  lengthened  corridors  architecture  has 
inscribed  hei  name  and  lent  her  loveliness  for  its  pillar  and  canopy.  In  her  gor- 
^eous  aisles  the  sculptured  marble  stands  radiant  with  grace  and  beauty,  and 
from  the  canvas  and  the  stone  the  mind  catches  the  divine  outline,  the  fair  ideal 
of  a  perfect  life.  The  productions  of  pencil,  brush  and  child,  ihc  frescoes,  the 
carved  work  and  painting  of  the  ancient  temple  and  modern  gallery  are  the  silent 
(cachets  of  the  coming  ages,  the  high  ideals  toward  which  each  new  generation 
aspires. 
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EDUCATION. 


COMMENCEMENT  ATTHE  KANSAS  UNIVERSITY. 

Among  ilic  numerous  excrciics  and  addresses  at  Lawrence  during;  com- 
nacnceoient  week,  none  seemed  to  make  i  more  profound  impression  than  the 
address  of  President  John  B^com,  LL.  D.,  of  the  University  of  Wiseonsio 
before  the  literary  socielici^,  on  the  evening  of  June  ad.  upon  the  subject : 

"WHAT  THE  MEMBERS  OF  A  STATE  UNIVERSITY  OWE  TO  THE 

STATE." 

I)r.  Bascom  spoke  for  an  hour  and  a  half  on  this  subject  and  during  the  en- 
tire  time  held  the  rapt  attention  of  his  audience,  great  thotights  aeetDtng  to  start 
out  from  every  word.  The  following  itnperfcct  sj-nopsis  of  the  lecture  gives  but 
a  faint  idea  of  the  great  strength  and  character  of  the  discourse: 

"The  American  people  are  a  practical  people.  'Iliey  do  things  veil.  Our 
danger  ties  where  our  power  lies.  The  workers  have  the  highway  and  they  who 
do  noi  belong  to  this  class  must  look  out  for  themselves.  The  American 
proverb  is  "  Look  out  for  no  one,"  The  pr.ictica!  and  theoretical  belong  pnw- 
tically  to  the  same  thing.  We  are  to  remvmber  that  the  present  is  for  the  future 
and  the  future  grows  out  of  the  present.  The  theorist  may  be  full  of  ideas,  but 
loses  their  use.  The  statesman  is  both  a  theorist  and  a  practical  man.  The 
American  is  never  afraid  to  have  a  tilt  with  political  science.  He  never  vakes 
up  until  imtnediatcly  confronted  by  great  danger.  U'e  were  thui  confronted 
with  the  rebellion.  Theory  and  practice  when  each  is  true  to  itself  mast  meet  at 
some  time.  The  man  of  theories  and  book  learning  must  not  be  avoided.  He 
has  that  which  wc  must  outlive,  but  through  which  we  must  pass.  The  subject 
of  the  lecture  is  "  VVhat  do  the  members  of  a  Sute  university  owe  to  the  Suie?" 
Justice  and  claims  are  commensurable,  justice  is  rooted  in  the  right  of  men  to 
command  me.  Benevolence  is  the  right  or  power  to  control  myself.  "What  do 
we,  as  men,  owe  to  men  V  Vou  of  the  university  owe  gratitude  to  the  State  Sst 
the  great  advantages  of  education.  It  is  wrong  for  one  worthless  roan  to  lean  on 
the  man  of  a  u»rul  and  prosperous  life.  The  State  by  its  juat  sense  of  generosity 
gi%'es  it  to  you  for  the  advancement  of  the  best  interests  of  the  public.  There  ts 
no  broader  obli^jation  tlian  thai  under  which  the  Sute  has  laid  you  by  its  action. 
The  higher  institution  must  care  for  the  lower  ones.  If  the  limbs  and  trunk  of  a 
tree  be  lopped  off  the  roots  will  perish.  Our  university  should  be  supported  by  all 
the  lower  institutions  of  education  and  protect  them  as  well.  A  higher  education 
is  too  tittle  cared  for  in  our  coiimry.  The  State  may  educate  because  it  c.x\\  edu- 
cate, and  because  it  is  bcncliciat  to  its  citizens.  Wc  do  not  fait  into  such  errors 
when  other  things  arc  in  danger.     .As  to  his  property  when  this  is  the  case,  he  is 
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only  too  reidy  to  conscript  his  neighbor  as  s  recruit  to  the  army  to  protect  his 
properly.  Education  should  be  free  and  full  and  humaniiarun.  That  is  a  disa- 
greeable one  who  is  a  man  of  mere  practicality.  Take  care  of  that  man  and 
the  man  will  take  care  of  himself,  and  if  there  is  anything  worth  doing  he  will 
see  it  and  do  it.  To  save  only  that  we  may  save  more  is  true  conservatism. 
To  move  foward,  to  grow,  is  the  true  course.  The  second  duty  you  owe  to  the 
State  is  to  stand  with  it  and  for  ii.  It  is  the  duty  of  the  educated  to  winnow  the 
wheat  and  to  let  none  but  the  good  seed  go  back  to  the  soil.  Politics  is  a  sin 
against  the  soundness  and  integrity  of  human  speech,  It  is  an  illustration  of  the 
saying  "every  fellow  for  liiniielf  and  the  devil  ukc  the  hindmost"  The  accu- 
mulation of  great  wealth  in  a  short  time  is  an  appropriation  of  the  public  finao- 
ces,  brought  about  by  tlie  peculiar  slate  of  our  institutions,  and  he  who  accunia> 
latcs  docs  not  render  commensurate  service.  The  common  welfare  is  to  be  the 
dominant  idea,  but  it  is  not  now  the  fact  with  us.  The  query  ought  to  be,  "Who 
ought  to  be  made  to  pay  lanes  ?"  not  as  it  is  now,  "Who  can  be  made  lo  pay  the 
taxes?"  "  Vanderbill  and  Gould  have  been  more  successful,  not  more  selHsh. 
But  this  power  of  great  accumulation  should  he  made  impossible.  True  liberty 
stands  for  productive  power.  The  sale  of  intoxicating  drinks  undermines  more 
of  the  liberties,  hopes  and  happiness  of  the  people  than  almost  anything  else." 

The  speaker  then  turned  his  attention  (or  a  few  moments  to  the  press,  and 
his  words  are  given  verbatim  :  "Never  has  the  public  press  been  so  active,  to 
influential  as  now.  Yet  Its  abuse  of  power  in  this  country  passes  all  estimate.  It 
substitutes  enterprise  in  gathering  and  circulating  news  for  real  intelligence,  and 
puts  smartness  of  repartee  in  place  of  sound  principle.  Its  destructive  character- 
istic is  mendacious  personality.  Let  every  rr^an  for  himself  modify  this  statement, 
general  in  character,  by  the  exceptions  which  it  calls  for,  yet  these  being  made 
bow  many  papers  among  the  thousands  of  papers  in  our  land  would  any  one  of 
us  be  witling  to  bring  forward  and  present  to  a  high  minded,  fair  minded,  but  thor- 
ough critic  as  good  types  of  wise,  able  and  beneficial  jnurnaUsm.  The  moment  an 
item  of  interest  finds  its  way  into  a  journal  it  tlies  all  over  the  states  with  only 
tfae  slightest  attention  to  its  truth,  or  to  the  injury  it  it  likely  to  do.  One  might 
MB  well  ask  the  winds  that  fling  dust  io  his  eyes  in  the  street  to  be  a  little  more 
considcMic,  as  to  ask  our  daily  press,  rushing  through  every  highway  and  by- 
way like  a  whirlwind,  to  be  more  cireful  in  sweeping  upward  and  onward  the 
perversions  and  mii^cpreeentations  that  choke  the  air ;  it  ought  at  least  to  check 
our  omnivorous  appetite  for  news  to  reflect  that  if  we  include  minor  errors  in  de- 
tail and  false  coloring,  the  larger  part  of  what  we  call  ncw!>  is  false,  is  often  moral 
maUria  Kattered  from  the  festering  centers  orhuman  life.  True,  well  ordered 
responsible  journalism,  a  medium  of  clear,  sound  and  efKcicot  ideas,  is  still  a 
dreamed-of  blessing,  that  approaches  but  slowly  and  from  a  great  distance.  Here 
also,  young  men  and  young  women,  you  should  carry  correction  lo  this  eager, 
succulent,  evanescent  journalism,  of  which  wc  have  so  long  had  otir  fill.  Law  is 
is  tempered  with  too  much  chicanery  and  needs  the  refreshing  influence  of  new 
blood." 
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I1ie  Philistinism  of  American  society  was  briefly  and  poialedly  treaied  by 
the  doctor  with  his  sharp,  caustic  language,  cutting  sharply  and  mercilessly  the 
weak  points  in  our  artificial  society.  Ai  thi«  point  I>r.  Bascom  paid  his  respccia 
to  Chicago  in  this  manner:  "  The  visit  of  Maithcw  Arnold  has  brought  the  ten- 
dency of  philisttnism  of  American  society  clearly  to  our  minds.  It  is  hard  for  a 
man  to  apreciate  a  man  like  Matthew  Arnold;  hard  for  them  to  make  the  allow- 
ances this  great  critic  calls  for,  hard  for  them  to  relish  and  digest  the  truths  he  of- 
fers. Thb  was  very  distincly  seen  a  short  time  since  in  the  action  of  Chicago. 
The  mere  sliadow  of  Arnold  fcU  on  its  streets  and  every  dog,  big  and  lillje.  rushed 
before  the  public  and  emptied  his  canine  impatience  and  petulance  into  the  air. 
Lo  the  shadow  proved  to  be  not  even  a  shadow,  but  a  stuffed  image,  donated  on 
fool's  day  by  the  more  tranquil  and  self  contained  city  of  New  York.  The  weary 
dogs  had  nothing  to  do  but  to  retire,  each  to  bis  own  yard  and  meditate  on  the 
surprisingly  illusory  character  of  the  world  and  the  things  io  it.  It  if  said  that 
irritability  under  criticism  is  a  promising  sign.  If  so  there  is  a  good  deal  of  prom- 
ise to  Chicago.  It  is  not  easy  to  justly  estimate  so  typical  and  prodigious  a  piece 
of  Americanism  as  is  Chicago,  so  full  of  open  and  latent  evil,  so  rich  in  the  pos- 
sibilities of  good.  One  thmks  of  the  chant  of  the  three  witches,  and  these  three 
witches  were  avarice,  appetite  and  vain  show. 

•*  Double,  double,  toil  and  trouble. 
Fire  burn  and  cauldron  bubble." 
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The  address  was  one  of  the  most  able  ever  heard  in  the  University  hall.  T^e 
members  of  the  lociedes  congratulate  themselves  on  their  success  in  securing  so 
excellent  a  lecturer  as  President  Bascom.— Ccr  Kamm  City /ournaJ. 


COMMENCEMENT  AT   WASHBURN   COLLEGE,  TOPEKA,   KANSAS. 

"THE  FANATIC."' 

Of  late  the  public  thought  has  been  turned  to  consider  the  lives  of  men  who 
in  their  day  were  held  by  very  many  to  be  wild  visionaries.  For  fifty  years 
Wendell  Phillips  was  contetnned  by  a  large  body  of  his  countrymen  as  an  erratii^ 
unbalanced  teacher  of  ultra  views,  while  "the  name  of  John  Brown  flamed  luridly 
on  the  sky  as  a  fanatic. 

No  age  conspicuous  for  daring  innovation,  for  profound  uplieavala  of  estab- 
lished Order,  for  heroic  advancement,  has  been  wanting  in  men  whose  voices  rose 
shrill  and  clear  above  the  confused  din  of  cvery-day  life,  proclaiming  like  rapt 
propbeu  theories  and  demands  which  sounded  in  the  ears  of  their  contem- 
poraries as  babel  cries  of  men  bereft  of  reason.  In  periods  of  great  civic  distress 
or  peril  warnings  have  rung  in  the  air  from  seers  believed  to  be  pale  with  frenzy 
or  deluded  with  bewildering  fantasy.  With  what  deiiaion  did  the  priests  of 
Baal  and  Ashtaroth  look  upon  the  grim  and  hoary  prophet  challenging  them  on 

1    An  Mldnu  by  ixUzv  Sotuu  O.Tbucbcr. 
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CvmePs  height  lo  mortal  combat,  and  to  deiermine  by  ihe  lightning  of  the  ski«s 
which  worshiped  the  initGod.  Hcbrcv^*  historj^  in  all  its  course  lirison  high  these 
weird  characters,  separAted  from  all  iheir  surroundings  by  claims  and  preiensioos 
dented  or  scouted  by  men  of  their  own  time.  Their  foreboding  and  entreaty 
weie  alike  unavailing,  since  they  were  received  as  coming  from  men  moved  by 
disturbed  and  unhinged  minds. 

Emerson,  1  think  it  is,  sft)'3  that  the  heresy  of  yesterday  becomes  the  litere- 
Wre  of  to-day.  When  too  late  the  awakened  Trojans  recalled  the  wild  prophecies 
of  tlie  frenzied  Cassandra.  Because  .1  man's  neighbors  call  him  an  enthusiast  or 
a  fanatic,  a  benefactor  or  a  demon.  It  docs  not  rollow  that  he  is  such.  When  the 
Eoao's  picture  is  finally  placed  in  the  long  gallery  of  time,  the  mellow  historic 
li|hl  falling  u|wn  it  at  a  proper  angle,  then  we  can  say  whether  it  is  the  lace  of  a 
malevolent  zealot  or  of  a  devoted  lover  of  his  race.  The  veiled  prophet  of  .Khor- 
assan,  sneering  at  the  delusion  of  his  followers,  wc  know  was  a  fiend  behind  bis 
snowy  robe  and  shining  visor  ; 

"  So  shall  they  build  me  altars  in  their  seal, 
Where  knaves  shall  minister  and  fools  shall  kneel; 
Where  Faiih  may  mutter  o'er  her  mystic  spell, 
Written  in  blood — and  bigouy  may  swdl 
The  sail  he  spreads  for  hcavco  with  blasts  from  hell." 

There  are  conceptioDS  of  good  or  evil  in  some  natures  that  so  outrun  their 
age  that  the  mass  of  people,  unable  to  rise  to  their  summit  or  sink  to  iheir  depth, 
pronounce  the  proclaimer  thereof  a  fanatic.  Then,  again,  it  happens  that  a  man's 
contemporaries  may  have  full  faith  in  his  power  and  seeiship,  and  blindly  follow 
his  impassioned  voice,  but  a  later  and  calmer  age  beholds  in  him  only  a  fanatic. 
The  Crusades,  whose  gigantic  movements  not  only  convulsed  the  world,  but 
whose  disasters  and  ignominious  failure  at  the  last  wrought  out  for  civilization 
and  the  emancipation  of  thought  the  most  stupendou.s  results,  so  far  as  Peter, 
the  hermit,  is  concerned,  were  the  product  of  a  strange  and  misguided  religious 
fren?.y.  Yet  to  monarch  and  peasant,  to  warriors  and  children,  to  thoughtful 
monk  and  chiralric  cavalier,  he  seemed  to  preach  adutyattd  a  pleasure,  enjoined 
by  ihe  holiest  of  sentiments. 

"  Great  wits  to  madness  are  near  allied, 
And  thin  partitions  do  their  bounds  divide." 

If,  however,  we  more  attentively  consider  the  modem  use  of  the  oamc, 
"  fanatic,"  we  find  that  it  has  been  so  played  upon  by  the  valiaat  and  radiant 
lives  of  so  many  heroes  who  have  been  proud  to  wear  the  despised  appellation, 
that  much  of  its  olden  dismal  features  have  faded  into  lines  of  awe  and  beauty. 
Tbc  fortune  of  other  odious  and  dishonoring  designations  in  becoming  transformed 
into  names  of  honor  and  worth,  has  in  some  degree  fallen  upon  this  word,  which 
once  condensed  into  itself  ignorance,  fatality  and  superstitioa.  The  men  who 
bave  gloried  in  being  stigmiti/ed  as  fanatics,  who  have  been  serene  amid  ostra- 


cum  anij  petsecudon,  wtio  bavc  been  lUtcd  high  above  stonn  and  cloud 
faith  that  inspired  them,  and  who  have  left  names 

*'  At  whose  sight  all  the  st^tis 
Hide  their  diminished  head*.' 

possessed  some  general  qualities  worth  our  while  to  note.     They  were  men  of 
genius  lathcr  than  men  of  talent. 

Of  all  the  distinctions  1  have  seen  drawn  between  genius  and  taleni,  I  pre- 
fer that  of  Ue  Qiiincey.  In  his  essay  on  Keats  he  thus  di^tinguishet:  "  Gen- 
ius  is  that  mode  of  intellectual  [tower  which  moves  in  alliance  with  the  genial 
nature,  iliat  is  with  the  capacities  of  pleasure  and  pain,  whereas  talent  has  no 
vestige  of  such  alliance.  Genius  is  the  language  which  interprets  the  sytilhesb 
of  the  human  spirit  with  the  human  intellects,  each  acting  through  the  other, 
while  talent  speaks  only  from  the  insulated  intellect.  And  hence  al»o,  it  is  that 
besides  iu  relation  to  enjoyment  and  suffering,  genius  always  implies  a  deeper 
relation  lo  virtue  and  vice;  whereas  ulcnt  has  no  shadow  of  a  relation  to  moral 
qualities,  any  more  than  it  has  to  vital  sensibilities.  A  man  of  the  bigheat  laknt 
is  often  obtuse  and  below  the  ordinary  standard  of  men  in  his  feelings;  bat  do 
man  of  genius  can  unyoVc  himself  from  the  society  of  moraJ  perceptions  that  art 
brighter  and  sensibilities  that  are  more  iremuloits  Llian  those  of  tnen  in  general-" 

Another  writer  condenses  the  argument  in  these  words:  "Nature  is  the 
master  of  talent ;  genius  is  the  master  of  nature." 

I  speak  now  only  of  the  faualic  whose  genius  allied  him  to  human  welfare 
and  ennoblement.  Many  men  have  gone  singing  to  the  pyre  for  conscienr^e  sake, 
many  have  passed  into  the  whelming  waves  of  persecution,  obloquy  and  death 
(or  a  fanatical  taith  ;  exile  has  borne  into  the  snows  of  Siberia  true  hearted  men 
who  cherished  thoughts  hostile  to  despotic  sway ;  and  in  all  ages  claos,  tribes  aitd 
whole  peoples  have  suffered  the  loss  of  home,  substance,  and  even  life,  for  fidel- 
ity to  beliefs  called  by  tlicir  destroyers  fanatical — all  these,  indeed,  bear  "  a  good 
report "  amid  the  voices  of  history,  and  their  loyalty  to  conviction  remains* 
range  uf  lighted  headlands  along  the  coast  of  time  ;  they  arc  a  [urt  of  that  uni- 
versal teacher  we  call  human  experience.  But  now  and  then  among  these  tm- 
suDg  and  inconspicuous  martyrs  there  rises  a  utajeslic  form,  m  awful  presence, 
which  rivets  our  gaze  and  concentrates  our  wonder.  He  heralds  a  mighty  epoch 
— he  embodies  the  aspirations  of  the  unknown  and  nameless  multitudos.  The 
sorrows  of  his  dumb  and  stricken  fellows  have  touched  his  soul  to  a  tension  and 
exalialion  only  possible  to  a  few.  Of  self  he  has  no  care  ;  the  pUnning  and  plot- 
ting, the  %'acillation  and  deviousness  of  the  man  of  mere  talent  governed  only  by 
ambition,  have  no  dominion  over  him.  He  follows,  as  only  a  man  of  genius 
can,  an  ideal  immeasurably  above  hisday;  he  pursues  through  defeat  and  shame 
a  bright  and,  to  him,  ever  alluring  hope  whose  ultimate  reahzation  he  undoubt- 
edly cherishes,  and  whose  consummation  he  devoutly  trusts  will  bring  happiness 
to  mankind. 

Boclt  of  deeds  lie  thoughts,  and  beyond  thoughts  are  feelings,   emotions. 


K^owledg<^  »  a  bleik,  dark  shadow  Against  the  u))pcr  air  until  there  rises  above 
its  crest  the  fiery  column  of  the  glowing  lava  and  the  Rame-lii  vapors  of  intense 
emotion.  When  out-reaching  thought  is  vivilicdandilhiniincd  bya  profound  be- 
lief in  the  imminence  and  guidance  of  supernatural  control,  ai  oocc  there  moves 
into  historic  light  and  grandeur  a  central  fiijurc,  and  often  a  fanatic  whose  record 
is  the  story  of  his  age. 

Who  could  bring  before  us  Athens  without  recounting  the  marvelous  life  and 
philosophy,  the  gracious  yet  despised  teaching  of  Socrates.  He  dranic  the  fatal 
cup  of  hemlock  because  beyond  hia  day  he  behelij  a  more  perfect  way  of  life  for 
the  Athenian  youth  than  the  chosen  beliefs  and  rites  of  their  ancestors.  Gibbon, 
cold  and  agnostic,  cannot  touch  a  single  phas^  of  that  vast  empire,  u-hose  decline 
and  fall  he  so  majestically  recites,  without,  amid  all  his  cynicism  and  unbelief, 
halting  spellbound  and  aniated,  to  wonder  at  the  inexplicable  hold  possessed  by 
the  life  and  vords  of  the  humble  Nazarcne,  dying  in  obloquy  an  abhorred  death, 
over  the  legions  of  C«<ar,  the  favorites  of  the  royal  |>a]ace,  the  students  of  the 
colleges,  and  the  hordes  swarming  from  Northern  woods  and  snows  over  the 
plains  of  the  Po,  Adige  and  Tiber. 

The  most  illustrious  character  in  alt  history,  save  one.  is  that  citlten  of  Tar- 
sus who,  standing  with  clanking  chain  before  imperial  rulers,  clad  in  gold  and 
purple,  pleaded  for  the  acceptance  of  an  obscure  faith,  whose  outcome  would  im* 
measureably  bless  the  world,  with  such  pathos  and  intellectual  power  that  he 
seemed  to  one  gorcrnor  a  madman  and  to  the  other  the  revclator  of  a  divine  religion. 
The  widest  acquirements  of  wisdom  and  philosophy  of  that  day  were  found 
among  the  porches  of  the  academies  and  the  groves  of  scholars  in  Athens,  that 
city  of  ancient  art  and  wealth.  Standing  in  the  shadow  of  that  temple  of  Minerva, 
whose  statue,  frieic  and  decorations  were  the  work  of  Phidias,  Paul  delivered  a 
plea  for  Monotheism  and  its  great  human  representative  which,  even  in  its  frag- 
tacnlary  fona,  hat  excited  the  wonder  of  the  orator,  the  imagination  of  the  poet, 
and  the  homage  of  the  believer.  In  the  annals  of  time  there  is  no  more  impres- 
sive illustration  of  the  majestic  bravery  of  transcendent  genius  than  this  con- 
temned Hebrew  from  ihc  ros!  rum  where  Pericles  had  spoken,  philosophers  argued, 
and  bards  chanted  sweetest  lays,  proclaiming  to  learned  and  acute  professors,  teat  h- 
«n  and  logicians,  his  unshaken  faith  in  the  resurrection  of  the  dead,  and  leading 
his  auditors  up  to  this  new  and  sirange  doctrine  hy  irresistible  appeals  to  the 
■vague  yearnings  of  their  own  poets  and  the  mute  sentiments  of  their  own  altar 
buUdcra,  Or,  if  there  be  a  more  marvelous  scene,  it  is  this  same  man  at  a  later 
day,  pale  with  prison  damps  and  darkness,  with  manacled  limbs,  unmoved  by  a 
double  court  and  royalty,  recounting  before  Festus  and  Agrippa  and  Que.n  Ber- 
okrCr  the  noonday  light  that  bewildered  him  as  he  rode  along  the  mountain  crest 
above  the  white  spires  of  Damascus,  the  heavenly  vision  he  there  beheld,  and  the 
divine  mission  then  given  him,  which  ever  after  was  lo  mailer  and  impel  his 
life.  And  yet,  doubtless,  the  large  majority  of  the  men  whom  Paul  addressed  at 
Jerusalem,  or  in  the  cities  of  the  Meditert-anean  and  at  Rome,  as  they  turned 
away  from  hit  fervid  utterances.exclatmed,-Wbat  agifted,  learned  fanatiel.   The 


creed  he  then  proclaimed,  so  visionary  and  fanciful  lo  that  genenuioo,  is  tchdj; 
[he  cherished  hope  of  the  world. 

A  further  analjrsis  of  the  fanaticism  that  has  happQf  afTected  human  destiny, 
reveals  the  quality  of  resolute  teaacitj^.  In  all  the  realm  of  action  what  victorin 
have  followed  the  man  who  knew  how  to  cling  to  his  purpow!  What  obftaelcf 
have  yielded  to  his  defiant  will  P  "There  is  no  di(Gcult)r  to  bim  that  wills." 
Repulse  gives  him  strength.  Advance  tightens  hi*  lips.  The  unexpected  finds 
him  prepared.  Over  the  disaster  he  flics  the  banner  of  hope.  Beyond  the  hoar, 
whether  it  be  cruel  with  tempests  or  flaming  with  l^iht,  he  beholds  enthroned  the 
ot^ect  of  his  desires,  and  to«>3rd  it  he  presses  with  unswerving  resolution. 

The  dreamer  of  Bedford  jail  saw  poor  Pilgrim  diverted  from  his  noble 
path  by  a  pleasant  aibor  on  the  dope  of  an  arduous  lull,  and  all  along  his  }ouroe]r 
images  of  delight  and  visages  of  despair  intimidated  or  allured  bim.  Not  as  the 
man  whose  life  when  spent  passes  from  an  erratic  and  meteoric  course  into 
the  steady  and  benign  radiance  of  a  fixed  star.  The  good  he  would  do,  the 
benevolence  he  would  create,  so  absorbed  and  overpowered  all  other  tendencies 
that  temptation  rarely  assailed  atid  ne^ei  overcame  his  dominant  desire. 

Longfellow  exclaims: 

'*  O,  Palissf,  within  thy  breast 
Burned  the  hot  fever  of  unrest; 
Thine  was  the  prophet's  vision^  thJne 
The  exultation,  the  divine 
Insajiily  of  noble  minds 
That  never  falters  nor  abates, 
But  labors  and  endures  and  waits, 
Till  all  it  hath  forsecn  it  finds. 
Or  what  it  cannot  find,  creates." 

Genius  without  this  **  tendency  to  persevere"  is  certain  to  fail.  It  raiu 
well  for  a  sva.son,  but  anon  it  falls  out  by  the  way. 

The  man  who  never  forgeu  a  benefit,  how  he  is  loved!  The  most  ignoble 
mind  admires  fidelity — friendship.  The  world  pays  homage  to  the  man  who 
clings  to  ft  friend.  It  despises  him  who  measures  his  action  lo  another  by  the 
sordid  Tcllectioo,  "How  will  this  alTect  my  futmc?"  He  who  profits  by  an- 
other's baseness,  yet  mutters  to  himself  the  old  saying'  "  I  love  the  treason,  1 
loathe  the  traitor."  There  are  no  passages  in  history  so  repulsive  as  those  which 
bring  before  us  the  betrayal  of  a  friend  or  patron  by  the  ambitious  or  insincere 
nun.  The  "  Art  ihou  in  beaUh,  my  brother,  "  of  Joab,  the  dagger  of  Brutus,  the 
kiss  of  Judas,  the  gilded  treachery  of  Marlboiough,  ihe  unholy  revenge  of  Arnold, 
with  what  aversion  does  the  historian  and  poet  dwell  upon  them. 

Thia<iualily  of  endurance  illumines  Llie  guod  cauie  with  radiance,  and  even 
when  it  touches  a  bad  one  it  evokes  a  degree  of  wonder.  Such  is  the  effect  of 
the  picture  Milton  limns  of  Satan  drawing  himself  above  the  6ery  billows  and 
resting  his  "  anblest  feet*'  on  land  that  ever  "  burned  with  solid  fire,  "  there  to 
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resume  his  eternal  war  and  suire  wiih  Omnipotence.  He  who  U  true  to  a  friend  or 
a.  noble  principle — who  never  swerves  when  the  liour  is  darkest^  but  out  of  trouble 
and  impending  disaster  gathers  new  hope  and  energy,  inspiredas  it  were  to  fresh 
acii  of  devotion  and  valor,  gains  universal  plaudits.  No  man  would  deliberately 
prefer  wealth  or  fame  to  the  joy  and  peace  of  consUnt,  long- enduring  friends, 
for  the  one  may  take  to  itself  the  wings  of  the  morning  and  fly  away,  and  the 
other  U  thai  which  a  breath  has  made  and  a  breath  can  destroy,  but  a  true  friend 
draws  nearer  to  you  as  your  eyes  arc  blinded  by  the  blasts  of  misfortune,  and  his 
constancy  and  cheer  increase  with  the  depth  of  your  need  or  sorrow.  And  this 
same  clement  of  persistence  adds  intensity  and  horror  to  enmity. 

Hie  man  in  whoae  bosom  there  is  no  sunshine,  but  who  dwells  with  relent- 
less broodings  over  his  revenge,  and  follows  without  a  shadow  of  tiring  his  bitter 
resolve,  liils  us  with  nameless  terror.  The  man  who  never  forgiven  an  injury, 
how  he  b  dreaded  t  Out  of  this  tenacity  of  purpose  aU  the  world's  heroic  deed) 
hive  sprung,  and  (he  want  of  it  has  brought  to  nothing  magnificent  conceptioiia 
and  boundless  hopes. 

Historians  debate  about  the  integrity  and  the  aim  of  that  impressive  man 
whose  history  tells  that  of  his  age,  Cromwell,  but  notte  disparage  the  resolute 
purpose  with  which  he  drilled  undisciplined  plowmen  until  they  were  able  at 
Marsion  Moor  to  shatter  the  brilliant  squadrons  of  Rupert,  and  which  at  last 
placed  the  farmer  of  Huntingdon  on  the  throne  of  England  and  made  his  voice  a 
terror  in  the  secret  council  charodersof  royalty  from  Madrid  to  Moscow.  When 
the  poet  tells  us; 

"Some  men  arc  bom  great,  some  achieve  greatness. 
And  some  have  greatness  thrust  upon  them," 

be  miut  mean  to  describe  mere  station,  position,  or  rank,  and  not  nobility  of 
■oal,  inherent  greatness,  for  thai  alone  is  achieved,  never  inherited  or  received 
u  a  guerdon  or  reward.  It  has  ne-.-er  been  found  disassociated  from  invincible 
poriKise.  Whether  we  search  the  tumultuous  and  stormy  field  of  action  or  in- 
spect tbe  sequestered  vale  of  life,  wherever  we  see  a  man  to  whose  accomplish- 
meets  our  souls  pay  the  homage  due  greatness,  we  there  behold  one  whose  nature 
contained  the  fibre  of  unrelenting  purpose. 

What  mountains  are  laid  tow,  what  valleys  arc  raised,  what  crooked  i>Uces 
made  straight  to  make  a  highway  for  the  feet  of  the  man  of  inflexible  will? 
Ciesar  it  was  said  by  Cicero;  "  Quod  vuU,  valdc  vutt,"  what  he  willed,  he 
itly  willed.  Whoever  wills  greatly  stirs  the  world's  destiny,  but  whether  for 
or  ill  depends  finally  on  the  ideal  he  follows,  the  mndvc  that  impeU  him. 
This  it  is  that  illumines  and  tranforms  genius  and  resolution  into  immortal  action. 
The  more  exalted  the  inspiration  the  more  visionary  the  man  often  appears  to 
hia  compeers. 

It  may  be  true,  at  Emerson  sayi:  "Nature  never  sends  a  great  man  into 
tbe  pUoct  without  confiding  the  secret  lo  another  soul,"  for  there  ts  a  kinship 
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among  royal  mindsi  Ijut  compared  to  the  populace  the  members  of  the  rojal 
familj^  are  few.     The  man  of  lorty  aims  is  thus  described  by  Meredith  : 

*'  The  man  is  great  and  he  alone. 
Who  serves  a  greatness  not  his  own, 
For  neither  praise  nor  pelf; 
Content  to  know  and  be  unknown; 
Whole  in  htnueir." 

It  is  quite  the  thing,  nowadays,  among  certain  men  of  brilliance  to  decry  the 
infloence  of  the  supernatural  either  in  the  past  or  in  the  present.  Bui  did  evers 
man  make  a  deep  impress  in  ihe  historic  page  who  was  not  filled  with  the  thought 
of  his  own  subordination  to  superiot  power  ? 

Socrates  felt  the  loontiiuns  of  an  inner  voice  he  could  not  disobey.  MahoiDct 
ItBteoed  to  a  mysterious  influence  he  called  destiny.  Cromwell  believed  (bat  hea 
life  wae  under  the  irresistible  impulse  of  the  Divine  Spirit.  Napoleon  thought  of 
a  fateful  sl-ir  that  stood  over  his  cradle  and  had  followed  his  course  ever  sinct. 
Von  Moltke  said  that  at  the  battle  of  Mais  l^  Tour  defeat  was  changed  to  glor- 
ious victory  by  ati  unbidden  breath  blowing  the  silver  trumpet  which  soundtd 
the  command  to  charge  to  the  royal  guard.  The  Maid  of  Orleans  heard  heiveoi; 
voices,  amid  the  forests  and  field  of  Domremy,  bidding  her  lead  the  armies  of 
France  until  the  rightful  king  should  secure  the  consecrated  crown  at  Rheiois. 
The  sacred  rctieat  of  Valley  Forge  witnessed  the  prayers  of  Washington.  In  the 
darkest  hours  of  the  Kepublic  a  divine  light  streamed  into  the  closet  of  the  loi^ 
suffering  Lincoln.  John  Brown  implicitly  believed  he  was  called  of  God  to  frtf 
by  forcible  inierposilion  the  bondsmen  of  the  South,  and  this  thought  guided  him 
from  the  slave  cabins  of  Missouri  to  the  frowning  arsenal  of  Harper's  Fcny  and 
the  ghastly  KafToid  ot  Chatlestown. 

To  day  a  man  of  this  Cromwellian  mould  draws  the  attention  of  the  ctvili»d 
world  as  he  attempts,  among  the  uinds  and  torrid  heats  of  the  Upper  Nile,  to 
show  the  barbaric  tribes  and  frenzied  hordes  the  exalted  justice  and  kindness  d 
a  Christian  nation.  The  Life  of  Gen.  Charles  Gordon  is  one  of  those  strange  rev 
clations  which  now  and  then  call  men  away  from  doubt  and  agnosticism  to  the 
verities  and  faiths  of  an  old.tlme  trust  in  an  imminent  and  ever  present  Provi- 
dence. He  is  a  Havelock  in  military  ability,  bravery  and  daring,  and  a  more 
than  Havelock  in  his  belief  in  the  constant  guidance  of  all  his  deeds  by  the  Un< 
seen  Spirit.  Cold,  hard  men  look  with  amazement  upon  the  inexplicable  career 
of  the  man  who  was  a  hero  in  the  Crimea,  disdainful  of  wealth,  tender  of  the 
poor,  sagacious  and  daring  in  danger,  and  as  bumble  and  faithful  to  the  inner. 
light  as  Ruiiyan  or  Loyola.  The  blending  of  sweet  and  gentle  charities  w 
stern  martial  deeds  is  a  rare  thing  in  history.  The  power  to  awe  men  intoolje< 
cnce  and  yet  to  hold  them  by  the  ties  of  devotion,  is  an  uncommon  sight.  Charli 
Gordon  tranffbrmed  Chinese  rebels,  subjugated  by  his  prowess,  into  faithful  body 
guards,  and  over  Soudan  he  throws  the  protection  of  an  intrepid  soul,  confident  ol 
its  divine  mission  and  inspiration.     Declare  as  we  may  that  the  man  is  deluded, 
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that  his  failh  is  the  product  of  a  diseased,  ill  balanced  inlellect,  yet  the  fact 
remains  that  iiol  a  ttain  sullies  his  bright  career,  and  that  if  it  is  a  chimera,  a 
wtll-o'-ihc  wisp  thai  draws  him  forward,  it  has  led  him  ioio  a  life  noble,  self-sacri- 
^cing,  glorious. 

It  was  an  old  saying  of  Cicero's,  "  No  man  was  ever  great  without  divioc 
inspiration."  And  it  is  beyond  doubt  that  the  purer,  the  more  unselfish  the 
motive  actuaiing  :i  man,  the  more  heroic  and  worshipful  htslife.  As  that  motive 
n&c&  towards  the  supreme  and  infinite  beneficence,  the  more  transcendent  and 
luminous  axe  his  deeds.  As  Longfellow  has  tt:  "Great  men  stand  life  solitary 
towers  in  the  city  of  God,  and  secret  passages  running  deep  beneath  external 
nature  gives  their  thoughts  intercourse  with  higher  inielUgences,  whichstrengthenK 
and  consoles  them,  and  of  which  the  laborers  on  the  suface  do  not  even  dream." 
Even  in  the  lower  plane  of  life  we  look  with  interest  on  the  man  who  dares  to 
uke  a  risk,  and  if  he  wins  we  applaud.  He  who  risks  his  all  on  a  lofty  object, 
OQe  which  touches  in  some  way  universal  humanity,  onfc  that  scorns  sordid  re- 
sults, is  heedless  of  the  clamor  even  of  those  it  would  ennoble,  who  brings  to  this 
end  deathless  resolve  and  refined  powers,  will  leave  behind  him  something  more 
than  fuotprinti  in  the  sands;  the  living  rock  bears  liis  name  rarvcd  deep  and 
plain?  No  matter  if  his  age  is  careless  of  his  work,  the  nnfolding  years  are  sure 
lo  build  a  temple  to  his  praise.  It  is  as  Emerson  sayt :  "When  a  man  lives 
ith  God  his  voice  shall  be  as  sweet  as  the  murmur  of  the  brook,  the  rustle  of 
'the  com."  The  true  man  is  not  swerved  from  his  course  by  raisintcrprcution  or 
apparent  failure.  He  knows  "  if  his  eye  is  on  the  eternal"  that  the  transitory 
and  the  present  will  by  :ind  by  merge  into  a  day  of  cloudless  beauty. 

Tliirty  years  ago  men  were  scorned  as  fanatics  who  spoke  of  a  law  higher 
than  the  constitution;  and  the  multitude  drowned  in  derisive  shouts  the  voices  of 
those  who  pleaded  for  universal  liberty  as  the  birthright  of  the  human  soul.  To* 
day  builds  marble  cenotapht  ove|  their  sunken  graves  and  writes  their  words 
among  the  noblest  thoughts  of  the  great  age.  Now,  as  ever,  the  children  of  those 
who  stoned  the  prophets  ^aniish  the  sepulchers  of  those  their  fathers  put  to 
death.  Yesterday's  doubt  is  the  belief  ui  lo-day-  tlie  world  has  always  had 
men  who,  outrunning  their  own  age,  have  left  blazed  trees  and  scratched  rocks 
whereby  the  multitudes  following  after  might  find  their  way  to  happier  plains  and 
^tiraes 

Catlyic  tells  us  the  old  Northmen  *'  thought  it  a  shame  not  to  die  in  battle  ; 
and  if  natural  death  seemed  Cuming  on,  they  would  cut  wounds  in  their  fiesfa 
so  that  Odin  might  receive  them  as  warriors  slsin."  They  held  it  to  be  a  man's 
dutv  to  be  Iirave,  to  subdue  fear.  Tliis,  says  Carlyle.  is  true  10  this  hour.  "  A 
maD  shall  and  must  be  valiant,  trusting  imperturbably  in  the  appointment  and 
choice  of  the  upper  powers.  Now  and  always  the  completeness  of  his  victory 
lOVcr  fear  will  determine  how  mucl)  of  a  man  he  it."  Thi:  perennial  fibre  of  the 
IBta  possessed  of  sympathetic  gifts,  unflinching  endurance  and  a  high  motive, 
makes  htm  ihc  embodiment  of  Odin's  hero. 

Placing  his  chair  beside  that  of  the  Abyssinian  Icing,  Gordon  was  told  by  Ihu 
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royal  barbarian,  •'  I  have  the  power  to  put  you  to  death."  "  Do  it,"  replied  the 
intrepid  general,  "you  only  do  for  me  what  my  religion  prevents  my  doing  my- 
self." Such  courage,  such  disdain  of  death,  awed  the  African  potentate  and  com- 
pelled him  to  submit  to  the  man  whose  faith  lifted  him  above  fear.  To  men  of 
this  sort  the  world  owes  its  deliverance  from  superstition,  ignorance  and  slaveryT 
They  have  given  to  it  liberty,  equality,'  fraternity. 

Nay  more,  in  this  vast  emancipation  of  thought  snd  practice,  not  alone  those 
whQ  have  been  endowed  with  genius,  will  and  benevolence  in  a  copious  degree 
have  had  a  part,  but  all  those  who  have  been  drawn  into  an  acceptance  and  obed- 
ience of  the  sublime  teachings  of  these  men,  have  given  something  to  the  grand 
result.  Unless  the  multitude  came  out  to  hear  him,  little  good  would  the  prophet 
do  preaching  in  the  wilderness.  The  gracious  voice  that  sounded  from  the  moun- 
tain side  or  rocking  boat  would  have  died  on  the  air  had  not  lowly  toilers  of  the 
sea  caught  up  its  hallowed  words  and  carried  them  around  the  world.  A  great 
truth,  a  sublime  teaching,  an  uplifted  thought  does  not  at  once  reach  a  dulled  ear 
or  penetrate  a  shadowed  heart  But  as  it  is  played  upon  by  the  various  eogines'of 
the  mind  it  comes  into  clearer  light  and  purity,  until  at  last  the  dullest  intellect 
recognizes  its  worth,  even  to  the  lowest  levels  of  life. 

Few  are  called  to  guide  the  world ;  all  can  follow  those  whose  propheth  eyes 
have  seen  beyond  the  clouds  of  the  morning  the  crimson  bars  behind  which  lies 
the  glory  which  shall  shine  one  day,  ' '  redeem  the  world  to  virtue  and  flood  it  with 
light."  The  fidelities  never  grow  old.  Change  touches  the  theories  of  scince — state- 
ments of  philosophy  and  creed  gather  mildew  and  rust,  but  no  moth  burrows  in  the 
shining  robe  of  gratitude,  and  in  deepest  reverence  and  love  we  lay  garlands  on 
the  altars  of  sincerity,  candor  and  truth.  But  while  a  perennial  fragrance  lingers 
around  these  qualities,  the  unfolding  years  interweave  them  with  new  forms  and 
new  hopes. 

Out  of  the  depths  of  history  there  comes,  now  as  ever,  one  voice  clearer  than 
all  others.  Every  new  truth  which  contains  in  itself,  ever  so  dimly,  a  touch  of 
human  happiness  or  elevation,  is  "  of  the  nature  of  a  message  from  on  high," 
and  will  at  last  be  hailed  as  the  "glad  tidings  of  joy  "  to  all  who  bear  burdens  or 
patiently  hope  amid  mists  and  darkness  for  the  dawning  of  another  day.  We 
should  be  slow  to  reject  new  views  or  claims,  lest  perchance  we  thereby  fail  to 
"  entertain  angels  unawares,"  for  who  can  tell  whether  it  is  not  as  Tranyson 
sings : 

"And  may  be  wildest  dreams 
Are  the  needful  prelude  of  the  truth." 
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WASHINGTON  UNIVERSITY  COMMENCEMENT. 

The  week  commencing  June  9th  was  given  to  the  closing  exercises  of  Wasb- 
iogton  Untversity  of  St.  Louis,  Mo.^  On  Monday  evening  the  An  School  gave 
Jin  exhibit  of  the  work  of  the  piist  yeiir,  including  drawings  from  the  antique  both 
in  color  and  bUclc  snd  while,  drawings  from  the  nud«  and  draped  model  and  geo- 
metrical drawing. 

On  Tuesday  and  Wednesday  the  closing  exercises  at  the  Smith  Academy, 
the  Miinual  Painting  Schoul  and  ihc  Mary  Institute  were  held. 

The  commencemcnl  of  the  College  a.nd  Polytechnic  School  and  the  l-^w 
Department  was  held  at  Memorial  Hall  on  the  evening  of  Thursday,  June  nth. 

Tliere  were  fifteen  graduates,  six  from  the  College  and  ninu  from  the  Poly- 
technic School.  The  degrees  conferred  wetc  Bachelor  of  Arts,  four;  Bachelor  of 
Philosophy,  two,  Civil  Engineer,  four;  Engineer  of  Mines,  four;  Dynamic  En- 
gineer, one. 

The  theses  of  the  graduates  in  the  professional  schools  were  quite  up  to  the 
usual  standard  and  were  devoted  to  the  treatment  of  sooie  technical  problem  in 
ifac  diSerent  branches. 

The  post  year  has  been  a  very  successful  one  in  the  history  of  the  Universi- 
ty. The  present  Freshman  class  is  the  largest  ever  matriculated,  and  the  next 
promises  to  be  still  larger. 

During  the  year  a  Professor  of  Dynamic  Engineering  has  been  added  to  the 
corps  of  proft-ssors. 

The  facilities  for  work  have  likewise  been  greatly  increased  in  the  departmcnti 
of  physics,  drawing,  descriptive  geometry  and  practical  astronomy. 

It  IS  the  aim  of  the  University  to  send  out  good  men  and  not  many  men. 
By  lowering  the  standard  the  classes  could  easily  be  doubled' or  trebled.  In  the 
future  this  standard  wilt  be  constantly  advanced  rather  than  lowered.  A  very 
determined  step  was  made  in  this  direction  by  the  action  of  the  faculty  during 
the  past  year,  which  provides  for  the  granting  of  the  professional  degrees  only 
after  five  year«  of  study,  imtead  of  four  as  hiu  been  the  case  heretofore. 

The  faculty  and  directors  of  the  University  expect  to  continue  this  plan  of  a 
faigfa  standard.     By  thismeuis  they  expect  to  attract  not  the  greatest  number,  hut 
who  are  most  earnest  and  thorough 
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At  the  State  Normal  School,  Emporia,  Ivansas,  Rev.  Dr.  Cordley  delivered 
an  able  Baccalaureate  sermon  and  Dr.  Edwards,  late  President  of  Uic  Illinois 
Slate  Normal  University,  the  annual  addre.<ts  :  subject, 

I.  }>a«d>lra*«qKTo  mwlot  llivC<jniaivu««niDaU  ol  UiUtDiiUWlkMi except  tlie  onilloiutrt 
'Jw  rliulrotn  (^nl  U>ei«  ta  u  tUuDf  ilUiioaltlou  lo  «ut  IliautoO),  nu  UiM  WQ  ninat  (lye  tt  ■  MMB»- 
vbniillfltarani  iiullfc  froiii  Ihaotbani. 


"CHARACHEK  AS  RESULTING   FROM  CULTURE," 

We  give  the  following  abctract  of  it : 

Thi«  is  the  theme  of  the  hour.  As  boih  the  words  "character"  and  "cul- 
ture "  are  ordinarily  used  with  considersble  latitude,  we  had  best  begin  wiilt  deft- 
sitioag  ot  them.  Character  is  the  tum  of  the  qualities  which  distinguish  one  man 
from  another.  It  includes  every  element  that  enters  into  one's  make-up.  The 
Heeond  word  will  be  limited  to  schoot-lraining,  the  process  of  acquiring  knowl- 
edge. 

Educational  machiner]'  abounds  among  as,  school -hoiiies  dot  the  land,  and 
schools  have  become  the  hobby  of  our  age.  What  is  to  be  the  result  of  all  this  ? 
When  I  view  man's  achievements  with  steam,  electricity  and  the  magnifyiog- 
glass,  I  am  overwhelmed  at  the  thought  of  his  possibilities.  But  after  all  the; 
are  only  instruments — good  if  Ihey  do  good— if  they  add  to  the  permanent  hap- 
piness or  the  moral  sturdiness  of  man.  This  then  must  be  the  true  test  of  all 
school  culture. 

If  you  teach  a  fact  to  a  child  you  have  not  only  added  to  hb  ktiowlcdge  but 
you  have  thrilled  him  with  your  own  self,  and  this  is  by  far  the  most  losltag  and 
important  of  the  teacher's  work.  Culture  is  of  itself  a  most  energetic  producer  of 
character.  The  boy  who  finishes  the  work  of  a  school  ftom  the  primary  to  the 
college  has  acquired  habits  of  industry,  perseverance  and  self-control.  The 
habits  of  mind  dciunndcd  by  study  arc  all  ennobling,  they  foster  manly  resolution 
and  sturdy  strength.  They  release  the  soul  from  the  slavery  of  delusions  that 
so  readily  take  hold  of  ignorant  minds. 

Consider,  for  a  moment,  the  qualities  which  arc  developed  by  susuilied 
habits  of  study.  When  a  young  child  begins  the  study  of  language  the  work  to 
be  done  comes  uponJiim  in  whelming  flood  ;  the  forms  of  theletleri,  their  arraoge- 
mcnt  into  words,  and  Iheir  entirely  arbitrary  connection  with  idea  present  a  great 
undertaking.  The  study  compels  a  high  degree  of  concentration.  Each  Tictory 
u  followed  by  a  new  conflict ;  a  line  seems  to  stretch  out  further  than  he  can 
see ;  farther,  in  fact,  than  eye  Kalh  ever  seen.  These  conflicts  and  victories  bcgef 
that  calm  patience  which  is  the  key  to  all  true  achie%-ement,  and  besides  patience 
it  seems  to  me  we  may  name  as  a  distinct  result  the  development  of  thai  cheerful 
courage  which  comes  as  a  product  of  repeated  conquest  over  difficulties.  A  man 
or  boy  may  be  afraid  of  something  whose  power  he  has  never  resisted,  but  no 
one  is  afraid  of  an  enemy  he  has  once  met  and  beaten.  He  would  go  into  such 
R  fight  with  alacrity. 

From  thi.s  well-founded  confidence  comes  a  vast  increase  of  strength,  and 
many  other  ennobling  qualities  of  mind  are  developed  by  the  school  and  its  pro- 
cesses. Industry  is  one.  and  ii  indirectly  cultivates  morality,  in  that  it  precludeff 
imnoorfll  thoughts  and  tendencies  by  its  activity.  I  believe  that  the  moral  stamio. 
of  the  cultured  man  is  of  a  sturdier,  more  trustworthy  subtiance  than  that  of  the 
ignorant.     1  believe  that  with  study  comes  an  increase  of  genuine,  modest  self* 


respect.  The  great  idc&  of  duty  and  responsibility  to  God  should  be  taught, 
enforced  and  illustrated  side  by  side  with  the  truths  of  science,  and  there  will  be 
a  rouiiial  strengthening  of  the  one  by  the  othec 

Another  of  the  indirect  effects  of  right  teaching  is  that  it  sliengthcna  the 
ihabit  of  seeking  the  truth  for  its  own  sake.  In  every  school  effort  the  aim  is  to 
^nd  out  what  is  true  in  the  case  under  consideration.  Absolute  truth  is  sought 
to  be  established  in  every  case  and  who  can  doubt  that  the  fortnatjon  of  such  a 
Cliaracler  is  of  incaUrulable  benefit. 

I  The  qualities  which  wc  ha%'e  enumerated  and  others  which  wc  might  have 
CDumerated,  had  wc  had  time,  arc  elements  of  chAractci.  They  make  up  what  is 
worthy  in  a  man  or  woman.  Whatever  helps  to  make  one  patient,  or  industrious, 
ior  cheerful,  or  courageous — whatever  strengthens  the  moral  jjurpose,  lifts  the  soul 
jatravc  the  mere  temporal)- — makes  one  master,  not  of  the  fleeting  now,  but  of 
Itbe  on  coming  duration,  ennobles  and  dignifies  humanity.     And  this  I  believe 

! right  teaching  helps  to  accomplish. 
In  the  process  of  his  education  the  child  eeases  to  be  a  plaything  and  comes 
forth  a  self-directive  personality.     He  holds  himself  as  the  loyal  subject  of  truth 
Ed  duty,  bound  to  ascertain  as  much  truth  as  he  can  discover ;  bound  to  obey 
much  duty  as  God  gives  him  to  sec,  and  in  the  end  there  shall  appear  grander 
auties  of  soul,  and  divine  charms  of  character  as  a  fruit  of  this  faithful  training. 


MUSIC  AS  AN  EDUCATOR. 

PROFESSOR   F.    A.    JONES. 

Id  the  public  school  curriculum  of  this  country  music  is  not  enumerated  as 
n  essential  subject,  which  is  the  reverse  in  the  board  xhools  of  England,  where 
the  various  training  colleges  for  teachers  it  enters  as  an  essential  subject,  and 
here  every  school-teacher  is  required  to  satisfy  the  examiners  in  the  first  princi* 
lies  of  music,  and  each  college  or  training-school  has  its  music  instructor.  The 
[Ovenuncnt  appoints  an  examiner  who  visits  the  tiaining-coilcgcs  annually  for  the 
>tupo3e  of  testing  the  students  in  the  music  department,  the  present  examiner 
teJDg  John  Siainer,  Esq.,  M.  A.,  Mus.  Doc.  Oxon.  Organist  of  St.  Paul's  Caihe- 
^al  in  the  place  of  the  late  Dr.  John  HuUah,  deceased. 

If  music  is  worth  cultivating  among  the  teachers,  it  is  worth  doing  so  to  the 
KM  of  iheir  abilities,  and  what  teacher  can  feel  that  be  or  she  is  fulfilling  the 
aisdioD  allotted  to  them  when  they  arc  unacquainted  with  the  elementary  prtn- 
Etples  of  harmonic  combinations;  for  example,  a  class  of  children  are  taught  to 
riny  a  melody  which  may  be  defined  in  the  widest  acceptation  of  the  word  mj 
Dotcs  in  succession,  such  as  can  be  produced  by  any  single  voice  or  instrument 
Eatable  of  producing  but  one  note  at  a  time,  in  contradistinction  to  harmony, 
ivhich  means  notes  in  combination  or  music  written  vertically ;  but  witen  sharps 
>r  naturals  are  introduced  in  the  melody  a  modulation  or  change  of  key  may  be 
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induced  of  which  the  teacher  may,  or  may  not  be  igDorant  It  may  also  happen 
that  the  teacher  has  voices  in  the  class  that  are  better  adapted  for  singing  second, 
alto,  tenor  or  bass;  then  it  is  that  the  teacher's  musical  knowledge  is  brought  into 
requisition,  and  he  will  readily  be  able  to  analyze  the  music,  know  where  the  modu- 
lations occur,  know  how  produced,  and  also  with  a  little  careful  study  be  able  to 
harmonize  a  melody  or  a  given  bass.  If  true  music  has  a  moralizing  tendency 
it  cannot  be  over-estimated  in  disciplining  the  mind  of  youth,  and  how  many 
persons  are  there,  who  retain  until  late  in  hfe  the  songs  and  verses  they  were 
wont  to  sing  as  children  at  school,  and  when  the  human  mind  is  distracted  from 
the  cares  of  daily  life  and  worldly  amusements,  it  naturally  lends  itself  to  mus- 
ing, and  then  it  is  that  the  moral  influences  of  music  and  poetry  are  brought  to 
bear, 

A  distinguished  moralist  has  said :  "  To  music  we  are  indebted  for  one  (rf 
the  purest  and  most  refined  pleasures  that  the  bounty  of  Heaven  has  permitted  to 
cheer  the  heart  of  man.  As  it  softly  steals  upon  our  ear,  it  lulb  to  rest  all  the 
passions  that  invade  our  bosom,  arrests  our  roving  fancy,  or  in  louder  strains 
excites  the  soul  to  rage.  Often  when  wrapped  in  melancholy  the  sweet  voice  of 
music  charms  away  our  cares,  and  restores  our  drooping  spirits,  or  awakens  in 
us  the  sentiments  of  honour  and  of  glory.  And  surely  that  which  can  assui^e 
our  griefs,  pour  balm  into  our  perturbed  breast,  and  make  us  forget  our  sorrows, 
is  deserving  of  consideration,  and  should  be  made  use  of  to  glorify  our  benefi- 
cent Creator." 

Kansas  City,  Mo.,  June,  1884. 


THE  KANSAS  CITY  ACADEMY  OF  SCIENCE. 

During  the  past  year  there  have  been  the  usual  monthly  meetings  in  the 
lecture  season,  and  a  number  of  excellent  papers  have  been  read  by  such  gentlfr 
men  as  Hon.  R.  T.  VanHorn,  E.  Case,  Jr.,  Esq.,  Octave  Chanute,  C.  E.,  War- 
ten  Watson,  Esq.,  and  R.  W.  Brown,  M.  D.,  all  of  own  city,  and  by  Professor 
E.  D.  Cope,  of  Philadelphia,  who  kindly  stopped  on  his  way  home  from  Mexico 
and  favored  the  Academy  and  citizens  of  the  city  with  an  able  and  instructive 
lecture  on  his  favorite  subject. 

All  of  these  papers  except  the  last  named  have  been  published  in  full  in  the 
Review,  but  as  the  Professor  spoke  without  notes  we  can  only  give  a  brief  ab- 
stract of  it      It  was  delivered  at  the  April  meeting  and  its  title  was 

"EVOLUTION." 

The  Professor  was  introduced  by  Mr.  Edward  H.  Allen  and  commenced 
his  lecture  by  referring  to  the  deficient  education  in  the  biological  sciences  pre- 
vailing among  the  community,  owing  to  their  recent  development  and  the  unsat- 
isfactory text  books  used  for  their  euunciation.     He  said  the  actions  of  animate 


EVOLVTIOH. 
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rere  perfoTined  und<T  iDflucnce  of  sensibility,  aK  being  induced   by   their  w,inU, 

rbtch  were  more  or  less  consciously  fell  by  them. 

Then  followed  an  interesting  hiRtory  of  ihe  succession   of  life,  as  displayed 

y  ihe  fossils  discovered  in  roclcs  in  che  United  Slates,  of  which  more  have  been 

saod  io  this  couotry  ihin  in  Europe.     The  vartibility  of  the  different  species  of 

lomesticaied  animals  was  alluded  to.     While  the  pea-fowl,  guinea  fowl,  and  the 
t   varied  bm  liille,  the  dog,  pigeon,  and  domestic  fowls  were  very  different. 
This  variability  gave  ground  to  the  assertion  that  like  docs  not  always  produce 

ike.  9ome  of  the  wild  animals  varied  whereas  others  did  not.  The  Professor 
explained  that  this  variability  above  spoken  of  proved  the  change  from  one  species 
Io  another.  The  variable  wild  species  extend  over  a  large  range  of  country,  and 
■ad  if  a  ponion  of  that  country  is  submerged  beneath  ihe  sea  level,  you  destroy 
certain  number  of  variations  and  leave  the  others  more  distinct  than  they  were 
before.  Hie  proof  from  fossil  remains  shows  lines  or  series  of  forms  in  the  suc- 
cessive geological  periods  which  follow  each  other  as  though  descended  from  one 
another.  In  that  way  the  lines  of  descent  of  the  deer,  came),  horse,  rhinoceros, 
cat,  dog,  beavcT  and  other  animab  had  been  discovered  in  North  America.     The 

IsDCS  of  the  elephant,  the  ox,  bear  and  hog,  have  uot  been  found  in  this  country 

The  question  of  the  law  of  evolution  is  stated  by  Darwin  lo  be  the  law  of 
uaiofa]  selection  or  by  Spencer  the  "survival  of  the  fittest,"  which  means  that  of 
a  number  of  varieties  the  one  best  adapted  for  the  mode  of  life  of  the  animal  re> 
mained,  while  ihe  lc»s  perfect  ones  disappeared.  But  (his  answers  only  part  of 
the  question,  as  it  remains  to  show  what  was  the  origin  of  the  most  perfect  variety, 
or  in  other  words,  what  is  the  "origin  of  the  litlest."  The  nearest  answer  that 
has  been  obtained  by  a  study  of  the  succession  of  veitebrated  animals  in  North 
America,  is  that  the  best  structures  have  been  produced  by  the  movements  of  the 
animaU  themselves,  which  cause  strains,  impacts  and  friction  of  the  various  parts 
of  the  organism  which  have  produced  chjinges  in  structure.  The  cause  of  the 
novements  of  animals  is  the  next  question  for  consideration.  Everybody  knows 
thai  anim.-ih  move  under  ihe  influence  of  conscious  suie«,  and  the  effect  of  the 
ennronmcnt  is  transmitted  throught  the  medium  of  consciousness  or  simple  sen- 
•ibility.  It  is  well  known,  however,  that  the  majority  of  the  functions  of  animals 
are  carried  on  unconsciously  to  the  animals  themselves.  This  is  an  iltustratioa 
of  Ihe  principle  that,  while  all  motions  have  to  be  learned  in  conscious  states,  as 
aooB  as  tbey  are  learned  consciousness  is  no  longer  necessary  for  their  performance. 
The  case  is  parallel  to  thnt  of  the  human  mind,  which  is  compelled  to  karo  lcs> 
■ens  by  conscious  princess,  which,  when  IcATDcd,  can  be  performed  without  coo- 
teiousneat.  Such  process,  no  doubt,  involves  a  change  in  the  structure  of  the 
brain,  and  is  a  process  of  evolution  of  the  brain.  This  theory  of  evolution  ac- 
coants  for  the  origin  of  physical  structures  as  well  as  of  the  mind,  and  allows  the 
hypothesis  of  the  existence  of  mind  as  a  primitive  attribute  of  some  kind  of  mat- 
ler,  and  as  possibly  existing  in  the  universe  wherever  suitable  physical  basis  exists 
«r  can  be  found. 
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At  the  conclusion  of  the  address  a  vote  of  thanks  was  tendered  Professn 
Cope,  and  he  was  requested  to  notify  the  Academy  the  next  time  he  thought  of 
passing  through  the  city,  in  order  that  he  might  be  invited  to  lecture  again. 

A  considerable  number  of  books  and  specimens  in  various  departments  of 
natural  history  have  been  added  to  the  Library  and  Museum  during  the  year,  and 
if  our  citizens  could  find  time  to  take  proper  interest  the  Academy  would  sooo 
be  an  object  of  pride  to  all  intelligent  people. 


METEOROLOGY. 


REPORT  FROM    OBSERVATIONS  TAKEN  AT  CENTRAL  STATION, 
WASHBURN  COLLEGE,  TOPEKA,  KANSAS. 

BY   PROF.    J.    T.    LOVEWELL,    DIRECTOR. 

The  usual  summary  by  decades  is  given  below. 


Temperature  of  the  Air. 

MiN.  AMD  Max.  AVERAoea. 

Mil) 

Max  

Min.  and  Max      ... 

Range 

Tri- Daily  Observatioxs. 

7  a.  m 

2  p.  m 

9  p.  ni. 

Mean 

Relative  Humidity. 

7  a.  in 

2  p.  m 

9  p.  m    .    .    .  ... 

Mean 

Pressure  as  Observed. 

7  a.  m 

2  p.  m 

9  p.  lu.  .... 

Mean  .     , 

Miles  per  Hour  of  Wind. 

T  a.  m. 

"    2p.  m 

9  p.  m. 

Total  miles   .    -  .... 

Clouding  by  Tenths. 

7  a.  m " 

2  p.  m 

9  p   oi 

Rain. 

Inches 


Apr.  20tb 
to  30th. 


33. 

77. 
55. 
44. 

49  9 
64.6 

55.5 
56.7 


28.89!l 
28.886 
28.899 
28.894 


4469 


54 
4.7 
4.6 

1.32 


May  lat 
to  10th. 


30. 
86. 
58. 
56. 

54.1 
67.3 
57.3 
59.6 

.80 
.71 

.82 
.80 

28.927 

28.904 
28.949 
38.99J 


3796 


4.9 
47 
4.4 

1.87 


May  10th 
to  20th. 


50. 
86. 
68. 
36. 

55.2 
75.6 
61.6 
64.1 

.84 
.62 
.84 
.77 

28.916 
29.095 
28.913 
28.975 


4062 


4.3 
4.0 
6.2 

1.20 


Mean. 


53.1 
<9.2 
58.1 
60.1 

,8S 
.66 
.83 
.77 

28.914 
28.96S 
28.920 
28.054 


12327 


4.9 
4.5 

4.7 

4.39 
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The  spring  continues  cool  and  backward  vith  abundance  of  rain.  A  white 
&o^  occurred  Uaj' 2d,  but  did  no  damage.  There  is  considerable  complaint 
that  cherries  and  other  fruit  have  not  set  well,  but  those  under  observation  of 
the  writer  promise  fairly.  There  will  be  scarcely  any  peaches  in  this  vicinity 
this  year.  The  season  has  favored  wheat,  and  corn,  though  backward,  has  as 
jet  abundance  of  time  for  a  fine  crop,  but  it  will  6e  harder  to  subdue  the  weeds. 


Direction. 

N. 

N. 

E. 

E. 

S. 

E. 

S. 

S. 

W. 

W 

-N. 

w. 

APRIL  WINDS. 

S.  A.    UAXWELL. 

The  following  shows  the  average  temperature  at  two  P.  M.  of  the  April 
•iniliat  this  place  for  the  five  years  ending  i884  : 

No.  ObBervatloos.  .Temperalure, 

7  4385° 

a8  50.64° 

«5  53-66' 

14  60.50° 

20  63.10° 

22  68.21° 

"  54-95° 

aa  49.50° 

Average,     55.55° 

FtOD)  this  it  will  be  seen  that  the  prevailing  winds  for  April  during  these 
years  were  from  the  Northeast,  and  fewest  from  the  the  North.  These,  however, 
were  the  coldest,  as  might  be  supposed ;  though  the  south  winds  were  not  the 
wannest,  being  due,  no  doubt,  to  the  fact  that  the  plains  of  Kansas,  Indian  Ter- 
fitory,  and  Texas  are  somewhat  warmer  than  localities  farther  East  over  which 
fu  South  winds  blow.  The  Southwest  winds  were  much  warmer  than  any  oth- 
cn.  By  striking  an  average  I  find  that  the  warmest  winds  blow  from  a  point 
nioe  degrees  West  of  South  ;  and  the  coldest  from  eleven  and  one-half  degrees 
East  of  North.  This  is  not  true  of  all  seasons,  of  course,  there  being  little  doubt 
that  the  Northwest  winds  are  coldest  in  winter. 

It  is  also  interesting  -to  notice  that  the  range  between  North  and  South  is 
about  twenty  degrees,  while  that  between  East  and  West  is  but  one  and  one-third 
degrees.  It  is  further  noticeable  that  the  West  wind  is  nearest  the  general  aver- 
Jje ;  and  the  sum  of  the  North  and  South  divided  by  two  gives  the  general  aver- 
ige  within  one-half  a  degree. 

Our  Southwest  breezes  here  in  April  tell  us  what  spring  weather  is  in  Kansas 
ad  those  from  the  Northwest  are  the  "  warmed  over  "  blizzards  of  Dakota,  yet 
liie  hegira  from  this  state  to  the  latter  region  is  not  yet  checked. 

■Morrison,  Ills.,  May  loth  1884. 


^WARREK  KNAU5. 

A  correspondent  in  No.  59  of  Smnee  calls  attention  to  evicleaces(^iooe 
unrecorded  tornadoes  in  Pennsylvania,  West  Virginia,  Indiana  and  some  of  ttie 
Canadian  States. 

As  our  knowledge  of  these  storms  has  been  aajutred  almost  entirely  from 
observation  of  their  prevalence  dating  from  the  organization  of  the  present  Sfiul 
Service  system,  any  notes  touching  them  will,  perhaps  be  more  or  less  interesting 
even  if  not  of  any  permanent  value  in  adding  to  Historical  Meteorology.  Wiih 
this  object  in  vievr,   1  will  notice  somewhat  briefly  some  early  tornadoes  in  Ohio. 

In  almost  any  general  history  of  this  State  a  description  of  Geiterat  Aathooy 
Wayne's  battle  with  the  Indians  on  the  Maumce  river  is  Ktven,  and  it  is  noted 
that  the  Indian  warriors  were  strongly  posted  along  one  edge  of  a  windfall,  and 
that  the  trees  were  lying  so  thickly  in  front  of  them  that  the  cavalry  found  it  ifl<> 
possible  to  dislodge  them  by  a  direct  attack,  and  this  had  to  be  done  by  the  in- 
fantry. This  battle,  fought  in  August.  1794,  is  sometimes  known  as  the  "  Baltie 
of  the  Fallen  Timbers, "  and  is  probably  the  earliest  authentic  known  record 4( 
evidences  of  an  eighteenth  century  tornado  in  this  part  of  the  United  States. 

About  1834  a  tornado  pa&sed  through  Tuscarawas  County,  the  general  course 
of  the  storm  being  from  southwest  to  northeast.  Its  width  as  indicated  by  the 
prostrate  ticcs  was  from  one  hundred  and  fifty  to  two  hundred  yards.  The  track 
of  this  tornado  was  somewhat  peculiar ;  instead  of  a  uniform  width  of  the  dimeiK 
skm  given  above,  ofT-shoou  were  thrown  out  at  right  angles  having  a  width  of 
some  fifty  yards,  and  a  length  of  one  hundred  yards. 

The  tornado  was  of  great  severity,  nothing  being  left  standing,  and  the  nets 
were  thrown  with  a  general  inclination  toward  the  centre  of  the  storm  track.  Wbco 
examined  in  this  county  no  skips  or  breaks  were  found,  but  the  track  was  con- 
tinuous. 

Another  tornado  of  prnhably  greater  extent  entered  the  Slate  (Ohio)  in  Mer- 
cer County,  passing  four  miles  south  of  Fort  Rccuvcry,  the  scene  of  Gen'ISt  CUai 
defeat  by  the  Miami  Indians  in  1791.  The  course  of  the  storm  WBS  Eroo  the 
southwest  to  northeast,  and  it  passed  in  this  general  direction  near  Bellefonlaine 
and  through  Marion  County.  The  width  of  the  storm  track,  the  direction  in 
which  the  trees  were  lying  and  the  lateral  off-shoots,  were  similar  in  this  windfall 
to  the  one  desciibed  tn  Tuscarawas  County,  and  was  of  about  the  same  date. 

About  half  a  mite  distant  from  the  track  of  the  above  storm  in  Marion  Coun- 
ty, was  evidence  of  a  much  more  ancient  tornado.  The  limits  were  not  well  de- 
fined, but  it  was  supposed  to  have  occurred  about  a  century  previous  to  its  UiM 
and  more  extensive  neighbor. 

About  1854  the  town  of  Monterey,  in  Mercer  County,  was  damaged  by  one 
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of  the  these  storms.  While  not  extensive  as  regards  ihc  lerritorj- passed  over, 
its  force  was  very  great.  Trees  that  were  l>ing  half  buried  in  the  ground  were 
torn  from  their  resting  plice,  and  a  stacic  of  grain  wis  sirewa  along  the  course  of 
the  tornado  for  a  distance  of  three  miles. 

While  the  evidences  of  these  old  aerial  disturbances  are  fast  disappearing  in 
those  stales  where  the  forests  are  giving  way  to  culiivaicd  fields  and  these  in  turn 
ar«  becoming  the  sites  of  thriving  villages,  the  resident  of  thirty  or  forty  years 
I  ago  has  no  difficulty  iit  recalling  the  broken,  twisted  and  upturned  trees  that  were 
Beft  as  mute  wimcKses  of  the  fury  of  the  elements  in  the  unrecorded  |>axl. 
H  On  the  treeless  plains  of  the  west  a  tornado  is  only  evidenced  by  the  dcstruc" 
Hon  of  the  itaprovements  of  the  settlers,  and  how  many  there  were  anterior  to 
'to  the  first  inhabitants  can  never  be  known. 


GREAT  EARTHQUAKES. 

England  has  had  a  good  many  earthquake  5hocks,  but  the  one  of  April   szd 

icaa  to  have  been  one  of  ilie  most  serious.     In  1089  a  severe  carth<iuake  shock. 

ras  felt  throughout  England,  and  iii    1174  the  whole  Island  was  shaken  ngait), 

ind  the  town  of  Glastonbury  was  destroyed.     On   the  14th  of  November,  1318, 

[icurred  the  greatest  earthiiuakc  ever  known  in  England.     There  was  a  shght 

ck  in  London  on  the  iplh  of  February,  t;5o,  and  both  England  and  Scotland 

It  a  slight  shock  at  the  time  of  the  great  Lisbon  earthquake  in  June,   1755. 

For  nearly  a  hundred  years  after  that  there  were  no  noticeable  disturbances 
id  only  slight  shocks  in  1853,  1863,  and  186S.  On  the  evening  of  March  17, 
tfiji.  there  w9.s  a  severe  shock  in  the  northwest  of  England,  in  which  houses  weie 
iken  and  crockery  broken.  In  the  earthquake  of  April  d,  158c,  part  of  St. 
mi's  and  the  Temple  churches  fell.  But  with  this  exception  and  the  disturb- 
ices  of  1374  and  r3i8  England  has  been  more  scared  than  hurt  by  eanhquakes. 
Certainly  that  country  has  been  as  free  from  earthquake  disasters  as  the  United 
Stales,  and  probably  has  had  no  ab&ke  as  severe  as  that  in  the  Lower  Mississippi 
Talley  in  iSti,  when  great  chasms  are  reported  to  have  opened  in  the  earth. 
preceded  by  a  few  months  the  upheaval  at  Caraceas,  Venezuela,  in  which 
la.ooo  people  perished. 
England,  like  the  United  States,  has  only  experienced  slight  shocks,  while 
suntries  not  very  remote  have  been  ovciwhclmcd  by  disaster.  For  example,  in 
He  terics  of  earthquakes  taking  in  the  years  from  1750  to  1755,  England  had  a 
:arcely  noticeable  shake,  tn  the  same  series  of  disturbances  Adrlanople,  Cairo, 
Laschan,  Lisbon,  Malaga  and'otber  cities  were  overwhelmed,  40,000  persons 
ling  at  Cairo,  40,000  at  Kaschati  and  50,000  at  Lisbon, 
But  even  these  were  not  the  moat  destructive  earthquakes.  In  1693  Ca- 
lia,  in  Sicily,  with  its  18,000  people,  was  literally  swallowed  up,  not  a  trace  or 
biiy  or  people  remaining.  At  the  same  time  Afty-thrce  other  cities  and  ^00  vil- 
of  Sicily  were  destroyed,  and  with  them  over  100,000  people  perished.     In 
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1763  in  an  earthquake  ai  Jeddo,  J»pan,  aoo,ooo  |>copIe  perished;  in   1731 
100,000  (wople  vref«  swallowed  up  11  Pi?km,  China;  in  r797  over  40,000 
in  South  America  were  buried  in  a  single  second. 

Although  of  the  315  earthquakes  which  hare  occurred  in  the  British 
Only  two  or  three  have  resulted  in  injury  to  projieity  or  loss  of  life,  panics 
rcgaid  to  earthqtiakes  have  been  as  common  in  England  as  tn  Central  Americ 
where  shakings  up  are  of  common  occurrence.     The  story  ts  told  that  when 
April,  1750,  a  lunatic   predicted  an  earthquake  for  the  Sih,  thousands  of  pcQ|i 
of  London,  spent  the  right  of  the  7th  in  carriaRC?  and  tents  in  Hyde  Park. 

In  the  earthquake  of  April  szd  the  shock  was  felt  iiio;it  in  the  lowos  1; 
near  the  east  coast  in  a  line  extending  from  London  to  the  norlheasc  throe 
Chelmsford,  Colchester  and  Ipswich  to   Yarmouth,  being  most  serere  at 
Chester  and  Ipswich. — Chicago  Inttr  Oftan. 


MATURITY  AND  LONGEVITY  AS  AFfECTED  BY  CLIMATE. 


W.    pen  KINS. 

Pope  long  since  affirmed  that 

"  The  greatest  study  ol  mankind  is  man." 

In  accordance  with  this  is  the  study  of  nature.  Her  analogies  and  haimonict 
are  interesting,  wonderful  .and  charming.  In  no  region  of  our  vast  countir,  a 
for  the  last  three  months  it  ha&  seemed  to  me,  can  the  weatih  of  these  analc^ii 
and  harmonies  be  found  in  greater  profusion  than  in  the  "Floral  State,"  where  1 
vrite.  Coming  from  the  colder  northern  clinic  down  the  great  Mississippi  10' 
Fcbrtiary,  spending  a  fortnight  in  the  Crescent  City,  as  her  splendid  paradti 
dosed  I  passed  on  a  long  railroad  run  east  to  Jacksonville,  the  lovely  gateway  of 
Florida.  Here  as  the  first  days  of  spring  opened,  all  the  charms  of  the  Biimj 
days  of  spring  a.s  found  further  north,  seemed  to  meet  in  rapturous  harmony.  A 
northerner  without  his  almanac,  could  scarcely  tell  whether  be  bad  tranced 
into  an  April,  May  or  June  day.  VanWinkle-like  it  seemed  to  me  as  if  I  had 
slumbered  in  my  two  or  three  days  and  night's  passage,  through  fifty,  into  a  ne* 
season  and  a  new  world.  It  may  be  seriously  (|uestiooed  whether  a  finer  or 
more  congenial  climate  can  be  found  in  our  world  than  in  central  and  eastern 
Florida.  Surrounded  as  is  the  peninsula  by  the  Gulf  upon  one  side  and  tiu 
Atlantic  upon  the  other,  washed  by  the  pellucid  streams  and  gentle  rivers,  of  which 
the  broad  St.  Jotin  is  chief,  the  climate  is  tempered  into  its  mild  and  lovely  natun 
tbe  year  round. 

As  warmth  and  moisture  are  essential  to  growth,  vegetables  here  Mart  mort 
promptly  and  mature  more  rapidly  than  further  north.  Seeds  swell  ready  Vi 
sprout,  in  a  wattn  moiet  simospheie,  occasionally  in  1  fog,  before  going  into  thr 
ground.  Tlie  dews  are  heavy,  at  times  dripping  Irom  the  eaves  of  houses,  and 
the  occasional  fogs  dense,  though  clearing  away  as  the  sun  rises  an  hour  above 
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the  horizon.     As  vegctalion  may  partially  wilt  under  the  noouday  mys,  it  revives 
and  grows  from  early  evenings  till  late  mornings  in  ibc  gentle  breezes  and  ihese 

'  refreshing  devs.  Hence  there  is  no  hazard  in  planting,  nor  any  need  of  "Job's 
pfttii'nce"  in  wailing  for  the  harvest.  Not  only  may  the  husltaudman  reap  that  he 
&OWK,  but  almost  as  he  sons.      Mi.  Varmadoe  caincf  near  'I'homasville,  (ia.,  (hir< 

ttecn  years  ago,  reduced  to  poverty  by  the  war,  stuck  a  dozen  switches  cut  rrom  a 
LccoDtc  pear  tree  in  the  ground;  they  grew  and  have  made  him  and  three  sons 
independent — spreading  to  hundred*  of  other  families  in  like  manner.     Peaches, 

I  plains  and  all  kinds  of  fruit,  save  such  as  th^-  orange,  win  bear  in  one  and  two 
years  from  their  seed  The  fruit  is  often  seen  bending  to  the  earth  the  little 
twigs  trying  to  bear  it. 

From  the  ooprccedented  cold  throughout  our  lend,  the  spring  even  here 
was  two  weeks  tale.  Ncverthless,  ripe  strawberries  were  in  the  JackitODviUe 
market  the  last  week  of  February,  and  are  abundant,  as  I  write,  the  last  day  of 
May,  and  will  be  gathered  from  the  same  vines  on  until  the  last  days  of  June. 
Mulberry  trees  growing  in  our  yard  have  been  yielding  fruit  for  two  weeks,  and 
are  yet  haviaga  succession  of  young  berries  which  will  continue  to  ripen  for  at  least 
five  or  six  weeks  longer.  So  of  the  dewberry,  the  blackberry  and,  in  a  word,  all  the 
berries  and  fruits  maturing  in  this  climate.  Though  noonespecimen  may  resitit 
decay  longer  than  elsewhere,  yet  the  entire  crop  lasts  much  longer.  Indeed,  while 
the  general  law,  that  quiek  life  and  early  maturity  indicate  early  death,  in  this  cli- 
nuite  races  considered  all  together  seem  to  form  exceptions.  The  luxury  of  vege- 
tables fresh  from  gardens  and  fruits  from  groves  and  orchards  may  be  enjoyed 
Marly  the  year  round. 

Etesidcs,  wc  fmd  an  early  fruitage  anolagous  to  the  early  rapid  growth.  In 
a  garden  near  by  there  are  a  half-duzcn  little  peach  twigs  two  years  from  their  seeds, 
each  bearing  fruit,  ripening  and  which  will  be  ready  for  the  table  in  a  fortnight. 
In  another  garden  near  by  is  an  orange  growing  on  a  bud  inserted  into  its  stock 
tast  October,  and  as  far  as  can  now  be  seen  will,  by  supporting  its  weight  upon 
the  tender  twig,  mature  for  use  in  due  time.  These  are  but  fair  specimens  of 
the  prolific  nature  of  the  vegetaDle  kingdom  in  this  climate. 

The  same  law  as  to  early  maturity  and  productiveness  is  found  in  the  animal 
kingdom.  The  infinite  variety  of  species  common  to  norih  and  south,  small 
and  great,  start,  grow  and'maturc  earlier,  in  the  south,  while  a  few  peculiar  to 
the  Litter  clime  follow  thcMLmc  fast  law,  With  the  same  analogy  as  to  size,  starting 
earlier  and  growing  faster,  so  do  animals  sr.d  vegetable  grow  larger.  The  huge 
trees  in  the  southern  and  warmer  climates  are  known  to  all,  the  larger  men  and 
women  are  observed  by  many.  In  Kentucky  and  Tennessee  they  are  taller  than 
in  Maine,  New  Hampshire  and  Massachusetts,  while  in  AUbama,  Georgia  and 
Florida  the  average  weight  of  one  kind  is  above  that  found  in  the  New  England 
States.  Iliat,  as  we  have  said,  youths  in  the  far  South  mature  earlier,  there  can 
be  no  question.  Puberty,  in  Florida  and  the  West  Indies,  precedes  by  two  or 
three  years  man  and  womanhood  as  reached  in  Maine  and  Nova  Scotia. 
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That  longevitjr  ts  the  more  common  in  the  South  majr  be  qaestioaed.  A' 
cording  to  the  general  law  it  would  seem  \o  be  less  common.  Yet  leajoi 
more  closely  from  cause  lo  efTcct.  the  Ksult  may  seem  diTereni.  A  vigoroui 
intcrnni  and  cKternal  <:ause  of  life,  may,  and  prol>abIy  does  cause  tenacity  of  life. 
Friendly  cQvironracDls,  other  iuflucDccs  being  equal,  would  evidenti}*  prolong  i(. 
Sudden  changes  of  weniher  (nx  the  system  with  drafts  upon  its  viiiilitr-  Wheo 
the  change  is  severely  cold  the  draft  is  so  much  the  heavier.  This  often  occun 
in  the  northern  States,  seldom  if  ever  in  the  southera.  Near  one-half  the  lerri- 
tory  of  Florida  is  never  visited  with  frost  or  ice.  Even  where  regions  ore  ibuod 
north,  liable  to  few  changes,  the  weather  is  regularly  and  severely  cold  from 
November  to  March,  constantI}r  calling  on  the  vitality  of  Ihe  system  to  defend  it 
against  the  disagreeable  cliill.  This  tends  to  shorten  the  sufferer's  days,  and  is 
of  course  unfriendly  to  longevity.  If  analogy  may  be  argued  from  the  vegetable 
kiDgdom  the  same  result  will  be  reached.  Trees  are  found  larger  and  older  is 
mild  ctimaics.  The  sij^es  attained  in  South  America,  California,  and  similar  cli- 
mates are  inarveloii<i.  Soil  and  climate  being  favorable  to  iheir  growth,  and  meet- 
ing with  little  or  no  impediment  from  winters,  they  grow  faster  and  longer.  In- 
deed it  is  yet  unknown  huw  lung  and  how  large  may  be  their  growth.  The 
same  may  be  said  of  some  tropical  .inimali.  To  mention  none  but  the  elephant, 
is  to  indicate  the  tendency  of  a  mild,  salubrious  clime  to  prolong  animal  life.  Of 
this  huge  beast  the  same  may  be  said  as  of  the  huge  trees :  the  age  to  which  the 
tribe  may  attain  is  unknown.  The  limit  of  its  life  yet  remains  to  be  discovered. 
Then  if  life  is  desirable  and  death  to  be  dreaded,  other  things  being  equal,  the 
South  is  the  better  place  to  live.  But,  of  course,  all  other  things  are  not  equaL, 
Almoft  in  all  respects  diversity  between  Che  two  sections — the  North  and  t 
South — obtains.  Each  has  its  plcasan:  and  unpleasant,  its  happy  and  unhappy,' 
peculiarities.  The  wiser  cuurse  is  to  compare  and  strike  a  fair  balance.  This 
too  is  to  be  done  in  accordance  with  a  knowledge  of  Ihe  constiltitiotis,  ages  and 
circumstances  of  the  parties.  For  weak  lungs  the  mild  and  the  drj' air  of 
South  is  favorable.  As  a  test  of  desiccation  in  certain  localities,  the  long  pe 
ant  treC'inoss  is  reliable,  tts  nutriment  in  part  is  from  a  humid  atmosphere, 
high,  dry  regions  it  is  seldom  if  ever  seen.  Hence  its  absence  is  ■  favorable  iodi* 
cation  for  the  abode  of  consumptives,  as  has  been  proven  by  experiments.  The 
congenialities  and  harmonies  of  nature  invite  our  consideration  and  enjoyment 
Collide  with  nature  and  [he  jtist  penalty  of  pain  ensues;  harmonize  with  nature 
and  the  just  reward  of  pleasure  is  realized.  Taking  large  and  liberal  views  o^ 
life — patiently  studying  out  the  connections  between  causes  aad  effects,  wc 
attain  to  the  chief  end  of  life  and  even  purity  and  felicity, 

Jacksokvillk,  Flokida. 
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RT  FROM    ODSEKVATiONS  TAKEN  AT   CENTRAL   STATION, 
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IIV    PROF.   J.   T.    LOVEWBLL,    (iIBECrOB. 

sual  Rumnury  by  decades  is  given  below. 
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■Irst  twenty  days  of  Juac  have  been  inoisi  and  warm,  but  not  hot.  The 
Sde  of  May  bioughl  but  lilllc  rain.  There  have  been  eight  ihundci  storms 
tion  in  the  period  of  this  report,  but  no  wind  of  great  violence.  As 
,  season  southerly  winds  have  prevailed.  At  tbe  dale  closing  this  re- 
20ih,  corn  is  making  very  rapid  growth  and  recovering  from  the  re* 
cflects  of  cool  weather  and  laic  planting.  The  northca^cru  part  of  tht 
more  backward  in  its  com  crop  than  other  parts,  but  wet  weather  has 
il  throughout  the  Kansas. 
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HABITABILITY  OF  OTHER  WORLDS. 

PROF.    ALEXANDER   WINXHELL,    LL- D. 

The  habitability  of  Other  worlds  is  a  question  on  which  a  vast  amouat  of 
speculation  has  been  expended.  It  has  been  the  general  belief  that  mjuay  other 
worlds  are  inhabited.  Dr.  Lardner  argued  the  habitability  of  the  Moon  and  all 
the  planets.  Dr.  Brewster  held  similar  v  iews.  Some  have  even  maintained  that 
the  physical  condition  of  the  body  of  the  Sun  may  be  such  as  to  produce  a  state 
of  habitability.  Sir  William  Herschel  is  said  to  have  conjectured  that  the  solar 
spots  are  the  highest  points — some  600  miles  high — of  a  cool  and  habitable  globe. 

On  the  contrary,  the  habitability  of  other  worlds  has  been  denied  on  the  theo- 
logical grounds.  It  was  formerly  a  common  theological  belief  that  the  biblical 
teaching  is  incompatible  with  the  doctrine  of  other  worlds  of  beings.  Dr.  Whe- 
wel!  disputed  the  plurality  of  worlds  by  appeal  to  scientific  evidence. 

The  question  of  the  habitability  of  other  worlds  has  generally  been  discuued 
from  the  assumption  that  all  other  corporeal  beings  must  be  clothed  in  flesh  and 
bones  similar  to  those  of  terrestrial  animals,  and  must  be  adapted  to  a  similar 
physical  environment.  But  it  is  manifest,  on  a  moment'sconsideration,  thatcOF- 
poreality  may  exist  under  very  divergent  conditions.  It  is  not  at  all  improbable 
that  substances  of  a  refractory  nature  might  be  so  mixed  with  other  substances, 
known  or  unknown  to  us,  as  to  be  capable  of  enduring  vastly  greater  vicissitudes 
of  heat  and  cold  than  is  possible  with  terrestrial  organisms.  The  tissues  of  ter- 
restrial animals  are  simply  suited  to  terrestrial  conditions.  Yet  even  here  we  find 
different  types  and  species  of  animals  adapted  to  the  trials  of  extremely  dissimiiu 
situations. 

Nor  is  it  to  be  supposed  that  the  plans  of  structure  of  animals  on  other  habit- 
able planets  bear  necessarily  any  analogy  to  organic  plans  on  the  earth.  That 
an  animal  should  be  a  quadruped  or  a  biped  is  something  not  depending  on  the 
necessities  of  organization,  or  instinct,  or  intelligence.  That  an  animal  shonid 
possess  just  five  senses  is  not  a  necessity  of  percipient  existence.  There  mar 
be  animals  on  the  earth  which  neither  smell  nor  taste.  There  may  be  beings  on 
other  worlds,  and  even  on  this,  who  possess  more  numerous  senses  than  wt 
The  possibility  of  this  is  apparent  when  we  consider  the  high  probability  that 
other  properties  and  other  modes  of  existence  lie  among  the  resources  of  die 
cosmos,  and  even  of  terrestrial  matter. 

There  are  animals  which  subsist  where  rational  men  would  perish — in  the 
soil,  in  theriver  and  the  sea.  No  reason  can  be  assigned  why  aquatic  respiii' 
tion  should  be  confined  to  brute  animals.     On  a  planet  without  land,  like  Uranus, 
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high  intelligence  might  be  enframed  in  a  gDl-bcaring  cmbodimeiit ;  and  resources 
aad  atitnuli  for  intellectual  aciivity  might  be  discovered  in  the  boliom  of  the 
ocean,  or  in  the  tufioJteiiinal  world  which  Hlis  a  slimy  pool,  or  "swtrms  upon 
the  thickly  peopled  air."  Nor  is  incorpuratcd  rational  existence  conditioned  on 
warm  blood,  nor  on  any  lempcraltirc  which  does  not  change  the  forms  of  matter 
of  which  the  organism  may  be  composed.  There  maybe  intelligences  corporeal* 
ixed  after  Nome  concept  not  involving  the  processes  of  ingestion,  'assimilation  and 
reproduction.  Such  bodies  would  not  re<]uire  daily  food  and  warmth.  They 
might  be  lost  in  the  abysses  of  the  ocean,  or  laid  up  on  a  stormy  cliff  through  the 
tempests  of  an  arctic  winter,  or  plunged  in  a  volcano  for  a  hundred  years,  and 
yet  retain  consciousness  and  thought.  It  is  conceivable.  Why  might  not  p«y* 
cbic  natures  be  eathrmed  in  indestructible  flint  and  platinum  ?  These  substances 
ar«  no  further  trum  the  nature  of  intelligence  than  carbon,  hydrogen,  oxygen 
and  lime.  But,  not  to  carry  the  thought  to  such  an  extreme,  might  not  high 
iniclligcnce  be  embodied  in  frames  a.<i  indiffctcni  to  external  conditions  as  the 
U£e  of  the  western  plains  or  the  lichens  of  Labrador — the  rotifers  which  remain 
drittl  for  years  or  the  bacteria  which  pass  living  through  boiling  water.  Again, 
there  it;  no  reason  why  a  given  nmouni  of  light  should  accompany  intelligent 
organization.  Many  animals,  not  among  the  least  intelligent,  find  the  night  their 
appn^riate  period  of  activity.  Some  eiist  and  thrive  in  rayless  caverns  and 
ocean  depths.  On  a  pUnct  dimly  lighted, like  Nei>tune,  men  might  be  organized 
with  pupils  as  large  as  silver  dollars,  or  even  as  large  as  dinner  plates.  Vision 
might  be  as  distinct  on  Neptune  as  on  the  earth.  As  to  warmth,  a  blanket  of 
vapors  may  keep  it  in  and  accumulate  it  to  the  requisite  extent.  And  in  that 
dtstsnt  lime  when  the  Sun  shall  become  planetary,  large-orbed  men  may  move 
■bout  in  starlight  over  a  surface  sufficiently  warmed  by  internal  heat,  and  forms 
of  vegetation  may  flourish  ;ind  supply  food  for  man  and  beast  without  the  stimu- 
lus of  solar  radiations.  These  suggestions  are  made  simply  to  remind  the  reader 
bow  little  can  be  argued  respecting  the  neccssarj'  conditions  of  intelligent,  organ- 
ised existence,  from  the  standard  of  corporeal  existence  found  upon  the  earth, 
loleiligence  is,  from  iu  nature,  as  universal  and  as  uniform  as  the  laws  of  the 
universe.  Bodies  are  merely  the  local  fitting  of  intelligence  to  particular  modifi- 
caiioaR  of  universal  matter  and  force. 

But  let  us  consider  bow  far  other  worlds  are  suited  for  habitations  for  beings 
akin  to  ourselves.  'Iliis  is  a  question  for  scientific  consideration.  The  answer  to 
the  lueslion,  when  asked  with  reference  to  each  of  our  planets,  is  to  be  sought 
la  vh«l  has  been  already  said  concerning  the  physical  conditions  of  the  planets. 
Mercury  is  not  habiuble  for  beings  like  ourselves.  Proximity  to  the  Sun  results 
b  a  (lesuuctive  degree  of  heat,  if  it  does  not  actually  prevent  all  water  from  find- 
isg  a  resting-place  on  the  planet's  surface.  1'he  Sun's  apparent  diameter  from 
Mercury  is  more  than  two  and  a  half  times  as  great  ns  from  the  earth. 

Id  reference  to  Venus,  and  possibly  also  Mercury,  we  must  bear  in  mind 
that  the  relations  of  heat  and  water  arc  such  that  water  might  exist  as  a  deiuc 
and  pennancnt  envelope  of  clouds.    This  seems  the  more   probable,  even  for 
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Mercury,  in  view  of  Professor  Langlvy's  deiermiDation  of  the  astottishing  rale  of 
radiation  in  a  thin  atnM>siihere,  At  the  upper  limit  of  an  aimoRphcTc  sufiicicndt 
dense  to  support  aqueous  vapor,  it  seems  not  itraitonal  lo  assume  thai  escape  of 
heat  would  be  rapid  enough  to  condense  water  even  in  the  fierce  solar  heat  experi- 
enced at  Mercury's  distance  from  the  Sun.  So  far  as  the  existence  of  a  stralun 
of  clouds  is  possible,  this  would,  of  course,  serve  as  a  screen  for  the  sorface  of 
the  planet,  so  that  comparatively  little  of  the  Sun's  direct  radiation  would  tnin' 
fere  with  habital>ilily.  In  this  view  there  seems  no  great  improbability  that  both 
these  pUoeu  are  inhabited  by  intelligences  organized  somewhat  like  oursetvet 
The  amount  of  water  belonging  to  these  planets  being  in  less  proportion  than  ot 
the  earth,  the  processes  of  evaporMion  and  precipiiattou  must  keep  it  tn  active 
drculatton.  No  very  considerable  bodies  of  water  can  be  supposed  to  exist,  aid 
a  large  proportion  of  the  entire  surface  must  be  accessible  to  occupation  and  cul- 
tivation. The  final  absorption  of  the  water  will,  therefore,  occur  at  a  relatinly 
early  epoch,  when,  of  course,  habitability  must  end. 

Thus,  the  first  thought  of  these  sister  worlds  suggests  that  they  may  be  the 
homes  of  beings  kindred  to  ourselves.     Then  the  knowledge  of  the  intensity  of 
the  solar  radiations  on  their  surfaces  seems  to  preclude  the  belief  in  their  habiU- 
bility.     But  finally,  a  discovery  of  natural  means  for  the  alleviation  of  excewti* 
heat  leaves  us  with  the  conviction  that  after  all  we  m»y  have  neighbors  oo  tkc 
contiguous  planetary  territory.     As  to  their  organiution,  while  it  is  profouodlf  J 
true  that  under  circumstances  extremely  diverse  from  those  under  which  we  livf^ 
extremely  diverse  orfpinizations  must  be  conceived  both   possible  and  probabl<i| 
yet  where  the  divergence  is  nn  greater  than  on  the  interior  planets,  all  the  luods- j 
mental  functions  and  processes  may  be  conceived  analogous  to  our  own.     There  I 
is  so  widespread  uniformity  in  the  nature  and  action  of  physical  forces  that  we  D17J 
suspect  the  same  in  regard  to  organic  structures  and  activities.     As  organizationj 
in  its  forms  and  functions  is  condiiioncd  by  the  properties  of  matter  and  the  Uw 
of  energy,  and  these  conditions  are  widely  pervasive  throughout  our  system,  w« 
have  good  ground  for  believing  that  plans  of  organisation  and  modes  of  activu; 
ate  fundamentally  analogous  under  all  planetary  conditions  not  more  diverse  thin 
we  conceive  those  of  the  earth  and  the  interior  planets  to  be.     In  fact,  there  eurt] 
contrasts  of  condition  upon  the  earth  nearly  as  wide  as  the  contrasts  between  tie] 
earth  and  Venus,     tn  all  these  contrasted  situations  nature  employs  the  lame 
fundamental  plans  of  organisation  and  functioning. 

On  the  whole,  as  intelligence  must  be  revealed  in  the  cosmic  organizaliOB  ' 
Mercury  and  Venus,  there  arc  presumably  intelligent  beings  id  correlation  will 
the  intelligible  world ;  and  as  the  conditions  of  corporeality  ate  so  far  analc 
to  those  on  the  earth,  we  may  reasonably  conceive  organic  intelligences  on 
planets  who  have  i^ovrcr  of  locomotion  by  muscles  and  bones;  who  cat  and 
spire;  who  suffer  and  esjoy  ;  who  cognize  light  and  heat  and  sound;  who 
serve  and  reflect,  imagine  and  aspire ;  and,  while  ignorant,  probably,  of  toany 
most  of  our  arts,  have  invented  many  others  of  which  we  never  dreamed,  and 
achieve  accomplishments  which  would  be  miracles  to  us. 


The  Moon,  in  the  absence  of  air  and  waler,  mijst  be  without  iDhalMtanls  akin 
ourselves.  Though  the  Moon  hu  passed  through  the  successive  phases  of  * 
ling  globe,  1  cjonot  think  (he  violence  which  must  hnve  idgncd  on  its  surface 
'ore  synchronistic  limes  would  have  permitted  ihc  existence  of  an  organic  being, 
or,  since  the  synchionistic  period  began,  have  the  conditions,  as  far  as  we  can 
lUdge,  been  endurable.  The  fortnightly  aliernalionsof  extreme  heal  and  extreme 
ltd  mast  prove  fatal  to  all  organic  life  with  vhich  we  are  acquainted.  Il  is 
ilcasani  to  think  of  kindred  beings  un  a,  neighborint;  world,  though  we  might  not 
by  anjr  possibility  open  intercourse  with  them.  It  is  pleasant  even  to  believe  Ibftt 
the  Moon  tuay  have  been  inhabited  in  a  former  planetary  period.  Itcreates  a 
kensc  of  relation  to  disunt  paris  of  [he  universe  to  believe  th.-tt  other  beings  may 
tven  have  lived  there  and  passed  away.  To  know  that  the  lunar  surface  is  a 
wild  scene  of  desolation,  and  to  know  that  only  the  uocoascious  forces  of  inor- 
ganic nature  have  ever  interrupted  the  oppressive  silence  of  the  planetary  soli- 
tude^ teems  to  sunder  a  bond  of  sympathy  with  the  iiniveise,  and  isolate  man- 
Ittnd  on  ao  island  rock  where  no  message  can  ever  arrive.  But  it  is  better  to 
know  the  truth  than  to  indulge  in  faucy.  1'he  Moon  is  probably  no  more  unio- 
babitable  in  the  present  period  than  it  has  been  during  its  entire  history.  > 

Mars,  according  to  the  scientific  indications,  presents  condition;;  more  nearly 
approximating  the  demands  of  habitibility  than  any  oihci  planet  besides  the  earth. 
It  seems  almost  certain,  however,  that  the  meridian  of  its  habitable  phase  is 
passed.  The  Sun's  apparent  diamcfer  from  Mars  is  two  thirds  his  s>i2e  seen  from 
Ihe  canh,  and  hts  light  and  heat  arc  only  three-eighths  as  much  as  the  earth  re- 
ceives. As  the  iniensiiy  of  gravity  on  the  surface  of  Mars  is  only  three-eighths 
Ihe  intensity  of  gravity  on  the  earth,  many  diverse  conditions  would  be  introduced. 
A.  naa  of  ordinary  agility  would  be  able  to  leap  over  a  wall  twelve  feet  high.  If 
on  the  eaith  a  strong  man  is  able  to  support  26  pounds  in  his  palm  at  arm's 
igtb,  aod  his  arm  is  equivalent  to  four  pounds  in  hit  palm,  he  inight  be  forty- 
o-feec  high  before  the  weight  of  his  arm  would  become  too  great  for  him  to 
nd  il;  btil  on  the  planet  Mars,  such  a  man  might  be   109  feet  in  height.* 


I    m  ■njrlMonliure,  eiidllnl  lirubtau of  Oi*  Star*,  tpettkiuu  t*!  ihv com  f^rfAirolyn^^l *necm- 
Of  lauari'*noiL>.I«LM:    "TIip»4c  accufllii'  Moon  wu  rmclinl  ifliUr  ret  OOT  world  r«- 
lii«il,  perlinpti  tn  a  ctoviiis  cvadllhru.    lU  linman  ixtrliHl  wan  pnMlng  wbli«  the  tSoaoflii)  warn 
•>«cU|«iiil  of  "ur  |>rlnic*»I  >w*Bn."'    ilr.  Fl^k  lu   lila  CVnnic  PMIvKfihg  (I.  tW,  n4l*),ta** 
Iblfl  u  ''•'I  tixiii(i|il«>it  Ilia  tuo  hunt;  kind  vf  iDtcrcDcc  wlilcli  1>  •rtteD  ilrawu  In  d  I  sun  ml  OK 
.waUan  vr  tllo  u|ion  '>tbcT  pUuitn."     Mr  Plih  iului|ipn)k<>ii'lk.  for  It  l>  uM  i>tkU<il  Iliiil  tin* 
At*  WIriKHpvvr  Urol,  ot  eoald  liHvKliVfid,  a|><>n  tlivMooii.    TIi«bIIu>)od  Imlmplj-  tfttbat  «Ulc* 
fl  Iniiur  eTolullon  wlilf  h  «orn-ap>iadMl  to  (lie  Imm«ii  bIo^o  Ib  irrrcthftl  i-volutlon. 

3    It  ID—  the  IMal  welslita  "iroiite  inBii'k  arm  can  naiitwn.  Inclndlnx  walsbt  at  arm  and 
■Md.  aO'l  p  —  welfht  or  arm,  and  n  —  nuinlKT  at  Ilina  srfitfv.  in  any  illtiianvloci,  Uia  arm  li 
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rtucti  vDoliI  Umr  no  )o«],  ll)t» • ( YoansV  Ur»kaittot,  William** •«1„  p.  Ill),  and  It  ^  - (favl- 
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Nflw.lfwf  a>«iiiiiQ  Uial  kiiianraii  raior  H  poUDdv  al  ami'*  Ivustb,  and  ihal  hlo  arm  ti 
prjual  to  1  [loaDil*  III  hia  palm,  Ib»D  n  —  T.&i  add  If  a  itront  man'*  b^bl  tn  O*  liMticv.  Iliv  h«lslit 
a  Man^'O  UuaatUi  wImcodIcI  barely  eitcnd  btoarin— tliiM  hW  b«l(lit  U  proportloaal  to  bl* 
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Again,  considering  ihat  ibe  Martial  alrooephere  is  iikeljr  to  be  .105  that  of  die 
earth,  and  is  spread  over.iSzS  the  same  amount  of  surfice  its  density  on  the 
lurrace  of  the  planet  is  only  ,  1379  that  of  the  earth's  surface  atnaosphcTe,  giviti| 
a  pressure  on  the  mercurial  barometer  of  about  4.14  inches.  The  height  of  the 
Martial  atmosphere  reduced  to  uniform  surface  density  would  1^2.694  tinirt 
that  of  the  earth's  atmosphere,  or  about  15.56  miles.  The  surface  density  of  ifae 
Martial  atmosphere  is  only  such  as  would  be  attained  on  the  earth  at  the  be>(hl 
of  10. 3  miles. '  This  implies  a  universal  state  of  atmospheric  tenuity  on  the  sur- 
face of  Mars  which  has  not  been  found  compatible  with  any  terrestrial  life.  The 
BJmple  difference  in  maxs  creates  conditions  which  would  render  the  surface  of 
Mars  completely  untenable  by  any  human  being ;  and  this  consideration,  it  might 
have  been  stated,  applies  as  well  to  Mercury  and  the  Moon.  But  this  is  no  proof 
that  organic  beings  suited  to  such  atmospheric  pressure  do  not  exist  Animals 
are  dredged  from  oceanic  depths  where  the  pressure  as  much  exceeds  the  Ka 
level  pressure  as  the  atmospheric  density  of  Mars  falls  below  the  terrestrial  stand- 
ard. Animals  arc  adapted  as  they  are  because  the  conditions  are  as  tbey  are- 
and  we  may  feel  aasured  that  if  the  conditions  were  different,  organic  adaptations 
would  be  different  correspondingly.  The  conceivable  range  of  adaptations  it 
limited  only  by  the  physical  properties  of  inorganic  matter. 

On  the  planet  Jupiter,  the  mass  so  much  exceeds  that  of  the  earth  that  all 
the  relative  conditions  arc  reversed.  1  have  shown  that  atmospheric  density  b 
nearly  six  and  a  half  times  as  great  as  on  the  earth.  Hence  respiration  voulii 
only  need  to  be  six  and  a  half  times  less  active.  On  the  contrary,  the  force 
required  to  sustain  the  body  against  gravity  would  be  more  than  two  and  a  hi^ 
times  as  great,  and  all  weights  would  be  two  and  a  half  times  as  difficult  to  move. 
This  increased  weight  of  the  body  and  limbs  would  render  comparatively  lev 
efficient  similar  muscuUir  efTurls,  while  the  gravitational  lesistantxs  to  be  ovti- 
come  would  be  greater.  .\  man  sixteen  and  a  quarter  feet  high  would  be  batdf 
able  to  extend  his  arm  at  a  right  angle  with  his  body.  If  ever  the  planet  Jupiier 
atuins  a  habitable  condition  its  organic  beings  will  be  limited  in  some  such  man- 
ner as  these  numerical  results  imply. 

The  apparent  diameter  of  the  Sun  from  Jupiter  is  only  .339a  or  ^  the  same 
from  the  earth ;  and  the  Sun's  radiant  energies  in  the  forms  of  light,  heal,  actin- 
ism and  attraction,  are  only  j*.  of  the  same  at  the  earth.     Were  the  Sun's  heal 
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reduced  on  ihe  earth  to  yL  it<  pr«s«Dt  amount,  it  is  manifest  that  all  organic  life 
mast  perish.  If  ever,  therefore,  the  inherent  lenipeiature  of  Jupiter  subsides  so 
Eir  u  lo  bring  his  surface  condition  to  that  of  the  earth,  no  Joviao  climate  will 
be  such  83  animal  organization  can  endure.  As  his  acltuil  biirfacc  temperature, 
however,  will  always  be  compounded  of  the  effects  of  solar  radiation  and  of  con- 
duciioQ  from  within,  there  nill  be  nn  e;»och  when  his  actual  mean  surface  tem- 
perature will  be  the  same  as  ihc  earth's  actual  mean  surface  temperature.  Tlie 
ricissi) udcs  of  the  seasons  witl  be  >V  as  great  as  on  the  earth — regardless  of  the 
effect  of  less  obliquity  of  the  axis — and  (Uc  diunial  and  nocturnal  fluctuations  of 
temperjiure  will  be  only  ;'-  as  great.  Owing  to  a  denser  atmosphere,  the  fluctu- 
ations will  be  even  less  th.in  this.  The  higher  Inherent  lemperature  of  the  soil 
will  result  in  so  much  radiation  from  the  planet  that  on  a  planet  with  so  Urge  a 
supply  of  water,  and  in  an  atmosphere  so  dense  as  Jupiter's  the  Sun's  deficient 
heat  may  be  largely  compensated  by  suppressed  radiation  from  the  planet.  The 
situation  will  he  that  of  a  mild  and  dimly  lighted  "stove''  in  horticultural  opera- 
tiOD>,  highly  suitable  for  the  growth  of  mushrooms.  It  will  be  perpetual  evcD- 
ing.  It  can  not  be  doubted  that  corporeal  iitielligences  might  be  coordinated  to 
such  a  physical  condition.  For  the  present,  honcvcr,  wc  have  not  the  slightest 
grounds  for  imagining  the  existence  of  organic  populations  upon  the  surface  of 
Jupiter,  anleia  they  depart  in  some  very  extreme  way  from  the  terrestrial  stand- 
aid. 

As  10  the  planets  remoter  from  the  Sun,  I  have  oGTcrcd  reasons  for  consider- 
ing them  advaoced  to  a  state  of  total  refrigeration.  1'hey  cannot  therefore,  be 
conceived  as  habitable.  There  was  a  time,  however,  in  Ihe  history  of  each, 
when  its  stage  of  cooling  produced  a  surface  temperature  suited  for  organic  life. 
At  tluit  stage,  the  relations  of  organic  beings  on  their  surfaces  were  similar  to 
those  which  m.ty  be  anticipated  for  Jupiter,  with  ail  the  greater  divergences  from 
the  terrestrial  condition  which  depend  on  distance  from  the  Sua  carried  to  suc- 
cessively greater  extremes  and  successively  larger  proportions  of  water  and  gas- 
eous substances.  On  Neptune  the  apparent  diameter  of  the  Sun  Is  but  jtg  the 
Sun'a  apparent  diameter  to  us,  and  his  lieai  and  light  are  reduced  to  ,i,  the 
beat  and  light  received  by  the  earth.  This  light  would,  neverlhetess,  be  equal 
to  About  •ixty-nine  of  our  Moods.  The  excess  of  water  however,  on  all  the 
distant  planets,  in  accordance  with  views  heretofore  presented,  would  probably 
render  them,  in  all  stages  of  existence,  totally  uninhabitable  for  beings  like 
otirselves.  But  it  is  always  to  be  remembered  that  other  beings  suited  to  the 
actual  exigences  of  the  environment,  may  have  occupied  the  situation. 

The  earth,  then,  so  far  as  we  can  reason,  is  in  the  middle  of  the  habitabk 
£oae  of  the  solar  system,  if  our  own  natures  are  ;issumed  as  the  criterion  of  habit* 
ability.  On  either  side,  the  rigor  of  the  physical  conditions  seems  to  proclaim 
our  system  a  voiceless  and  lifeless  desert.  Even  our  near  neighbor,  the  Mood, 
lies  on  the  borders  of  this  desert.  Within  the  vast  limits  of  the  sc^ar  system  there 
IS  but  one  happy  niche  where  corporeal  organisation  according  lo  our  standard 
can  enter  into  material  relations  with  the  physical  environment.     The  conclusion 
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is  undoubtedly  disa]>potnting.  But  the  impression  is  further  deepened  by  the 
reflection  that  on  our  own  congenial  planet  life  is  hemmed  in  between  the  ter- 
restrial surface  and  the  upper  limit  of  a  film  of  atmosphere  not  thicker  than  (he 
mean  depth  of  the  film  of  ocean  which  enwraps  the  solid  globe.  The  ehlire 
human  family  swarms  within  a  sheet  of  atmosphere  not  over  three  miles  thict 
Above,  are  the  rigors  of  unendurable  cold  and  the  horrors  of  unsupported  respira- 
tion. Below,  are  the  impenetrable  rocks  or  the  submerging  waves  or  the  inter- 
nal Hres.  Even  the  space  about  us  and  nearest  to  us  is,  for  the  greater  part, 
inaccessible  to  man,  and  unvisiied  by  any  organic  being.  We  need  not  wonder 
that  corporeal  existence  is  a  rarity  through  all  the  realm  of  our  system. 

But  there  are  other  suns  and  other  planetary  systems,  and  other  worlds 
which  possess  the  conditions  of  habilability.  When  we  look  on  the  hosts  of  stars, 
and  consider  that  if  only  one  habitable  planet  wanders  about  each  sun,  we  under- 
stand that  the  number  of  habitable  worlds  is  countless.  In  this  view,  space 
seems  to  be  densely  populated.  We  have  neighbors  ;  they  live  beyond  impassa- 
ble barriers,  but  they  gaze  on  the  same  galaxy,  and  we  know  they  are  endowed 
with  certain  faculties  which  establisli  a  community  between  them  and  us.  How- 
ever conformed  bodily,  whatever  their  modes  and  means  of  organic  activity,  we 
know  that  they  reason  as  we  reason,  and  interpret  the  universe  on  the  same 
principles  of  logic  and  mathematics  as  ourselves.  The  orbits  which  their  plane- 
tary homes  describe  are  ellipses;  they  have  studied  the  same  celestial  geometry 
as  ourselves;  they  have  written  their  treatises  on  celestial  mechanics;  they  haw 
felt  the  impact  of  the  luminous  wave  of  ether ;  they  have  speculated  on  the  nature 
of  matter  and  energy ;  they  have  interpreted  the  order  of  the  cosmical  mechanisin 
as  the  expression  of  thought  and  purpose;  they  have  placed  themselves  in  com- 
munion with  the  Supreme  Thinker,  who  is  so  near  to  all  of  us  that  his  voice  is 
audible  alike  to  the  ear  o(  reason  in  all  the  worlds, —  World  Life. 


ARCHEOLOGY. 


NATURAL  AND  ARTIFICIAL  CURIOSITIES  OF  THE  GILA  COUNTRY, 

NEW  MEXICO.     - 

Mr,  G,  M,  Shaw,  of  this  city,  has  just  returned  from  a  month's  trip  to  the 
Gila  River  country  in  the  southwestern  portion  of  Socorro  County,  where  he  went 
with  Messrs.  Brown  and  Bergen  to  survey  and  report  on  the  recent  alum  discov- 
eries there,  which  have  been  located  by  a  company  of  Socorro  citizens. 

Mr.  Shaw  reports  almost  a  solid  mountain  of  alum  over  a  mile  square,  some 
of  the  cliffs  of  which  rise  to  an  elevation  of  700  feet  above  the  river  bed.  Moat 
of  the  alum  is  in  an  impure  state  and  tasting  very  strongly  of  sulphuric  acid,  but 
of  which  there  seems  to  be  an  inexhaustible  quantity.     Some  of  the  clift,  how- 
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cr,  show  inifnense  quantities  ofalmoHi  pure  markelsble  alum.     This  alum  find 
r.  Shtiw  tells  us,   is  od  the  Gila  River  about  two  miles  below  the  foik  of  the 
ittle  Gila  and  four  miles  btlow  the  GiU  hot  springs.  ■ 

Mr.  Shaw  reporw  niiireious  hot  springs  in  tlial  seclion,  most  of  them  gush- 
ig  out  of  the  rocks  that  form  the  river  banks,  some  of  them  hot  enough  to  cook 
and  most  of  (hem  too  hot  lo  hold  the  hand  in.  The  main  hot  springs  refer- 
d  to  above  arc  reported  lo  have  cITccted  wonderful  rheumatic  and  other  cure*. 
le  country  is  aSundaniljr  watered  and  wooded  and  is  covered  with  the  finest 
grass.  The  GiU  is  full  of  trout  and  other  fish.  Game,  while  still  raoderaicly 
ilenliful,  has  been  mostly  scared  away  from  the  region  of  the  hoi  springs  by  pro- 
ional  and  other  hunters,  as  well  as  ranchmen,  who  arc  beginning  to  locale  in 
is  difficult 'io>get>at  section  of  the  Gila.  At  present  the  only  way  to  get  into 
is  seclion  is  with  pack  animals  over  a  precipitous  trail  of  several  miles,  wagons 
ving  to  be  abandoned  in  the  gorge  of  the  Litttlc  Gila  on  the  North  Star  road, 
ut  two  miles  from  the  hot  springs  and  about  seven  miles  from  the  alum  find, 
ing  from  Socorro  or  from  the  Black  Range.  By  the  way  of  Silver  City  and 
Tgctown  wagons  arc  abandoned  on  "Sapio"  creek  with  about  eighteen  miles 
lOfihwaid  of  pack-animal  trail  to  the  hot  springs. 

Mr.  Shaw  being  an  amateur  photographer,  also,  invariably  carries  his  "out- 
t"  along  on  hi»  surveying  tri|>s,  combining  pleasure  with  business,  and  bring- 
Bg  back  with  him  photographs  of  all  objects  and  scenes  of  interest  that  he  meets 
ritb  on  the  way.  He  brings  back  from  this  trip  over  sixty  photographs  of  the 
Sila  country,  among  which  are  a  number  of  exterior  and  Interior  photographs  of 
iDnac  interesting  clifT-d welters'  ruins  be  tncouniered  in  a  cave  about  four  miles 
reu  from  the  hot  springs. 

The  cave,  he  says,  is  in  a  clilT  which  forms  one  side  of  a  deep  narrow  gorge 
ir  caflon  ;  it  has  but  one  entrance,  which  was  strongly  fortified;  but  above  and 
cyond  the  entrance  ihe  cave  has  two  porch-like  openings  into  the  face  of  the 
jiff,  under  and  through  which  can  be  seen,  from  the  oppo»tc  side  of  the  cafion, 
he  buildings  extending  back  into  the  cave.  Mr.  Shaw  says;  ".After  a  some 
Vhai  difhcuU  climb  of  about  loo  feet  from  the  bottom  of  the  gorge  I  reached 
lie  entrance,  which  is  around  a  corner  or  angle  of  the  clilT,  and  passing  through 
in  opening  in  the  fonificatton  wall  and  through  several  rooms  behind  it,  after 
icending  a  little  slope,  I  found  myself  on  the  floor  of  the  cave,  which  was  on  a 
:vel  wiih  the  top  of  the  entrance.  The  floor  is  covered  with  a  fine,  impalpable 
Knst  to  a  considerable  depth.  This  cavern  was  of  circular  form,  about  fifty  feet 
pcross  and,  perhaps,  fifteen  or  twenty  feet  high.  Looking  northeast  and  parallel 
o  the  face  of  the  cliff  one  sees  the  whole  length  of  Ihe  cave,  which  by  reason  of 
Is  other  front  openings  gives  it  the  appearance  of  a  porch-like  gallery. 

The  cavern  above  the  entrance  is  quite  dark  and  seems  to  have  been  used 
ut  corral  purposes,  as  it  has  no  building  except  at  the  entrance.  Going  toward 
be  fini  porch  the  cavern  narrows  down  to  a  small  passage,  where  the  buildings 
legin  and  are  continuous  from  here  through  a  similar  passage  into  the  second 
Orch.     There  arc  about  twenly-five  bouses  or  rooms  in  Ihe  cave,  varying  in  siie 
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from  five  feet  square  and  high  to  ten  by  twelve  feet  square  aod  nine  feet  bi|k. 
The  passage  is  mostly  from  one  room  to  another.  The  doorways,  however,  «e 
only  about  eighteen  to  iwenly-four  inches  high  and  twelve  to  eighteen  inches  vid<, 
placed  on  or  near  the  lloor  and  form  the  only  openiags  into  rooms  that  do  not 
need  another  for  passage- it .iy.  The  walls  arc  made  of  shale  stone,  one  and  oo^ 
half  to  two  inches  thick,  laid  in  mortar,  wbkh  is  almost  as  hard  as  the  stone 
itself.  The  walls  are  about  nine  inches  thick  and  as  straight  and  plumb  as  anr 
modern  brick  wall. 

Some  of  the  houses  are  two  stories  high.  The  roofs  have  all  been  burned 
down,  the  only  woodwork  escaping  being  here  and  there  the  projecting  end  ofi 
rafier  from  the  wall  and  the  cross  pieces  over  some  doorway.  Such  projeciing 
rafters  are  pine,  with  the  bark  taken  olT  and  about  four  vr  £vc  inches  thick,  tiic 
cut  end  showing  stone  ax  chopping.  Some  of  the  interiors  are  nicely  plastered 
with  mortar  and  decorated  with  colors  and  designs,  seen  on  Indian  pottery,  but 
I  am  sorry  lo  say  that  vandal  hands  have  almost  obliterated  these  decorations  by 
scratching  their  names  over  them,  perhaps  in  hope  that  their  names  may  be  pet- 
petnated  in  photographs  that  might  be  attempted  of  these  decorations.  As  ilicx 
decorations  are  so  obliterated  by  vandal  inscriptions,  and  a  photograph  of  them 
would  have  simply  been  a  photograph  of  the  vandal  names.  I  did  not  wastes 
plate  on  them  but  left  them  to  be  execrated  wherethcyare  whenever  seen.  Bur- 
ied in  the  debris  may  be  seen  broken  pottery,  pieces  of  old  rotten  arrows,  wicker 
work,  remnants  and  pieces  of  a  coarse  cloth  made  from  soap  weed  fibre,  corn 
cobs  the  size  of  popcorn  cobs,  and  innummcrable  other  articles  of  household  re- 
fuse. In  bones  I  found  but  a  single  human  molar  tooth,  with  the  enamel  drop- 
ping off.  Opposite  the  entrance  to  the  main  cave,  in  the  return  angle  of  the 
clifT,  is  another  smaller  cave,  abo  with  building  (about  half  a  doxco  roonts),  whtck 
probably  was  a  guard  cave,  commanding  and  defending  the  entrance  to  the  ouin 
cave.  At  the  other  end  and  a  little  beyond  the  main  cave,  is  another  large  cave 
with  a  steep  and  sloping  floor,  the  debris  down  which,  with  the  superincumbent 
huge  boulders,  plainly  show  that  the  buildings  in  this  cave  were  ground  to  atonti 
and  carried  down  the  slope  with  probi>bly  everything  and  everybody  in  them,  by 
the  falling  of  an  imir>ense  layer  from  the  ceiling  of  the  cave.  An  excavatiijQ 
here  might  a  tale  unfold.  Hanging  rocks  in  the  cave  still  look  threatening. 
Whether  this  catastrophe  caused  the  abandonment  of  (he  adjoining  caves  and  ilie 
burning  of  their  remaining  homes  as  propitiatory  olTerings  by  their  horrified  and 
terrilied  dwellers  is  part  of  the  mystery  that  now  alone  haunts  the  caves  that  were 
once  the  home  of  the  cliff  dwellers. — Si»m  BuUiea. 


ANCIENT  RELICS  IN  ILLINOIS. 


On  !ast   Friday,  May  2d,  Prof.   R.  L.  Wilhcrell,  of  Davenport,   and  C  A. 

Dodge,  of  Albany,  assisted  by  some  other  of  our  citizens,  dug  a  hole  about  eight 
by  ten  feet,  and  about  six  feet  deep,  into  one  of  the  .\Ibany  mounds.     A<  a  result 
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ofAarlibor  they  found  two  skeletons,  one  of  a  miile  and  the  oiher  of  a  remale 
tflbc  human  family.  Neither  was  in  a  good  suie  of  preservation,  but  the  skulls, 
ifi^fa  booec,  and  larger  bones  or  the  legs  were  secured.  A  large  number  of  shell 
Wadi  were  picked  up  near  the  neck  of  the  male  skeleton,  and  a  corrugated  pieca 
(foopper.  about  as  large  as  a  man's  hand,  plated  with  silver,  was  also  found  ly< 
lot  elOM  to  the  beads. 

Mr.  Dodge  thinks  that  the  copper  plate  was  strung  to  the  beads,  and  was, 
ndoobt  a  rare  ornament  when  manufactured.  He  thinks,  from  what  he  has 
rm)  bs  science,  that  (he  Albany  mounds  and  their  contents  are  over  two  thou* 
land  years  old.  The  copper  plate  he  ngaids  as  a  rare  relic,  and  thinks  thai  its 
d»plicate  has  never  before  been  found.  At  least  there  is  no  record  of  it.  About 
tfceinkles  of  the  male  ikelelnn  similar  \x»6t  were  also  found.  Mr.  E>odge  thinks 
dicfkclcton  to  have  been  undoubtedly  that  o(  a  chieftain  and  the  female  skeleton 
thit  of  his  wife. 

The  Albany  mounds,  be  says,  are  the  finest  on  the  Missiuippt  river.  He 
BWK  yet  opened  a  mound  without  being  more  than  repaid  for  his  labor  by  find- 
iagnany  cuitouij  ancient  relics  of  the  strange  people  known  10  history  as  the 
■orod  builders.  A  great  many  skeletons  are  often  found  in  one  mound,  and 
Hnetimej  the  largest  mounds  contain  but  one  or  two  skeletons.  He  thinks  that 
Ikciaonnd  builders  buried  their  leaders  atid  chieftains  apart  from  other  people, 
■to  were  buried  lest  pompously,  by  many  of  them  being  buried  in  one  grave  or 
SMod.     .'Vt  no  distant  day  he  thinks  that  another  mound  may  be  opened. 

The  contents  of  the  Albany  mounds  have  proven  of  much  value  to  scientists 
lirtady,  and  our  little  city  may  expect  at  any  time  a  visit  from  distinguished  men 
cficience  and  study,  who  think  it  well  worth  their  time  to  investigate  ihese  woit- 
dnfui  sepulchers,  and  especially  when  ihey  have  proven  so  productive  of  won- 
Mdliiid  curious  relics  as  have  the  Albany  mounds. — Albany  i^/ll.)  Times. 
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Suiements  in  regard  to  the  scope  and  purpose  of  the  coming  European  con- 
upon  Egyptian  affairs  arc  so  various  and  contradictory  that  it  is  impotssi- 
Ithu  date,  to  even  guess  intelligently  about  the  final  result,  so  far  at  least 
an  concerned.     But  tt  is  reasonably  certain  that  some  definite  decision 
reached   by  the  confeirlng   parties,  &o  that   when  their  deliberations  are 
and  the  arrangement  agreed  upon  duly   confirmed,  a  new  chapter  will 
[*ToiBthc  eventful  history  of  a  nation  whose  tnott  vigorous  and  glorious  life 
1  before  history  began.     For  the  first  time  since  Egypt   ceased  to  be  a  prov- 
ftbe  Roman  Empire,  she  will  be  brought  under  the  conirulling  and  direct- 
of  European  civiliiatioo ;  for  Turkey,  though  in  Europe,  is  not  of  it  and 
ibas  lost  rather  than  gained  by  her  connection  with  a  power  essentially  Ori- 
lis  principles  and  practices,  and   therefore  essentially  unprogrcssive.     Witb- 
S  i;»eculating   upoi  the  future  now  dawning,  it  may  be  interesting  to  glance 
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briefly  at  a,  past  3ltf>gether  anique  io  the  annals  of  the  world;  ■  past  so  rcmoie 
that  when  Caesar  and  his  Cotnmentaries  were  baptized  in  the  harbor  of  Aleiu>< 
dria,  and  Marc  Aniony  lay  drcaniiag  in  the  arms  of  Cleopatra,  it  was  even  ihen 
shrouded  in  the  mt«t»  of  immemorial  antquity. 

It  is  a  curious  and  instructive  illustration  of  the  vtctssitudes  of  human  iSai. 
that  the  destinies  of  Egypt  should  now  he  in  the  hands  of  nations  which  were  Em-I 
bom  when  she  had  practically  passed  from  the  stage  of  active  life ;  her  work  con*; 
pleled,  her  mission  finished.  Before  a  single  stone  was  laid  where  now  suni. 
I>3ndan,  Paris,  llerlin,  Vienna,  splendid  cities  covered  Egyptian  soil.  When  the 
waters  of  the  Thames  and  the  Seine  were  vexed  only  by  the  rafts  or  canoes  of 
wandering  barbarians,  the  waters  of  the  Nile  floated  the  barges  of  Egyptian  kinp 
and  washed  the  walls  of  palaces  and  temples  larger  and  grander  than  Windsor  and 
Wetttminsier,  |he  Louvre  and  Notre  Dame.  When  the  ancestors  of  the  English, 
French,  tiermans  and  Austrians  of  to-day  were  the  rtjde^t  savages,  stnigghng  for 
precarious  existence  with  beasts  scarcely  more  wild  and  savage  than  thcmselra 
the  inhabitants  of  Egypt  were  a  highly  organized  society,  with  all  the  depart- 
menu  of  the  social  system  in  full  operalion,  with  an  elaborate  governmcDt.  ss 
extensive  litcratuie,  and  a  religion  from  which  later  religions  have  drawn  some  of 
their  noblest  ideas.  When  the  roving  prehistoric  people  of  Europe  were  axt- 
dwellers,  because  they  knew  nothing  of  huts,  much  less  of  houses,  the  prchistonc 
people  of  Egypt  built  the  pyramids,  reared  the  shrines  and  colonnades  of  Luxor, 
excavated  and  frescoed  the  rock  tombs  of  Thebes,  carved  the  mysterious  Sphim 
and  the  colossal  statues  of  Rameses.  When  in  all  Europe  there  was  not  a  line  o( 
written  language,  Egyptian  monuments  bore  volumes  of  those  strange  hieroglyph- 
ics which  aie  now  the  admiration  and  the  study  of  European  scholars.  Wbro 
throughout  Europe  men  and  women  bowed  down  to  slicks  and  stones,  in  a  fetidi 
worship  as  gross  and  degrading  as  that  of  the  negroes  of  Central  Africa  xaj 
Egyptian  priest — on  a  papyrus  suppoi.ed  to  date  3,000  years  before  the  Chrij 
era — expressed  a  popular  belief  in  one  God,  supreme  and  indivisible,  in  the  in- 
mortality  of  the  soul,  and  in  rewards  and  punishments  beyond  the  grave.  Th< 
original  of  that  ark  of  the  covenant  which  Moses  constructed,  and  which  foi 
final  lodgment  in  the  Holy  of  Holies  at  Jerusalem,  is  still  to  be  seen  in  an  Egy; 
painting  done  before  the  great  Hebrew  leader  and  law-giver  was  rescued  (too' 
the  cradle  of  bullrushe;) ;  and  ihe  brazen  serpent  he  raised  for  the  salvation  of  hil 
followers  in  the  wildcrnes*  has  its  counterpart  among  Egyptian  figures  desigoi 
and  executed  before  Abraham  pitched  his  lent  in  the  land  of  Canaan.  Modera' 
ctvUiiation  and  culture  make  sufRcieutly  generous  acknowledgment  of  the  vi 
debt  they  owe  lo  Greece  and  Rome  ;  but  how  seldom  is  it  even  hinted  that 
civilization  and  culture  owe  anything  of  consequence  to  Egypt.  Yet  ccnturi< 
before  Romulus  raited  his  wall  on  the  Talatine  Hill,  or  the  beginnings  of  Athi 
clustered  around  the  Acropcdls,  Egypt  was  Ihe  world's'  school  and  library, 
and  science  flourished  there  when  no  sign  of  either  was  visible  elsewhere, 
went  there  to  learn  legislation,  Herodotus  to  learn  history,  Plato  to  leam  phi] 
phy ;  and  no  great  teacher  io  any  important  branch  of  knowledge  considered  bin- 
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COtnpclcQt  to  teach  until  he  had  sat  at  the  feet  of  Egyptian  masters  and  drunk 
epiy  at  th€  founiam  of  EgylLin  learning.  There  is  some  unconscious  acknowl- 
ment  of  our  indebtedness  to  the  men  who  lived  and  thought  and  toiled  and 
ied  on  llic  banks  of  ihe  Nile  thousands  of  years  ago.  Egyptian  ideas  are  repto- 
uced  in  our  archiicctiirc  and  ornamental  ion,  metaphysics  and  theology ;  Rcnouf, 
Ibei,  and  many  other  brilliant  intellects  arc  devoting  their  Uvea  to  the  manu. 
cripta  and  inscriptions  in  which  the  Egyptian  mind  reveals  itself;  and  more 
irain  and  pen  labor  has  been  given  to  the  mechanism  and  meaning  of  the  Pyra, 
Bids  than  to  the  grace  and  beauty  of  Parthenon  and  Pantheon.  But  a  btoad 
Baigin  of  justice  still  remains  unfilled ;  and  whenever — if  ever — full  justice  is 
OIK  to  the  achievements  of  a  vanished  race,  Greece  and  Rome  will  look  small 
3  HI  inielligent  and  impartial  eye  as  compared  with  Egypt.  The  ancient  king- 
om  of  the  Pharaohs  occupies  but  an  insignificant  part  of  the  earth's  surface; 
lUy  a  narrow  strip  of  ground  on  cither  side  of  the  river  whose  annual  overilow 
t<Ucmed  it  from  Ihe  deseit — so  narrow  that  at  the  widest  place  a  man  on  horse- 
ock  can  cross  it  tn  less  than  a  day,  and  in  the  upper  portion  in  a  few  hours.  Vet 
rom  this  little  spot,  almo«t  lost  upoti  the  map,  influences  have  radiated  to  the 
irthcst  limits  of  Christendom  and  heathendom.  It  has  been  among  the  most 
lotcDt  factors  of  the  world's  education,  and  its  power,  though  perhaps  unrecog- 
ozed  by  the  majority,  will  be  fell  while  the  world  endures,  The  Egypt  of  to-day 
■  mere  geographical  point,  a  bit  of  territory  for  European  Governments  to 
rangleover,  European  soldieis  to  lake  and  hold,  European  statesmen  to  rule 
cU  OT  ill  as  they  sec  6t.  The  people  who  made  Egypt  what  she  was,  and  what 
ihe  never  can  be  again,  have  disappeaied  forever,  crushed  out  by  the  relentless 
;eel  oMVrsian,  Roman,  Arab  and  Turkish  conquerors.  Their  degenerate  de- 
Mndanu  are  unworthy  to  bear  an  illustrious  name ;  the  mummies  in  the  pits  are 
milled  to  more  respect  than  the  fellaheen  who  dig  up  and  sell  them.  Ages  of 
rinding  oppression  and  hopeless  ignorance,  in  which  the  sword  and  the  whip 
lave  had  full  swing  and  sway,  have  produced  their  lejjitimate  result  in  a  cowiirdlf 
od  contemptible  ra^c,  utterly  incapable  of  self  government  and  fit  only  to  wear 
.foreign  yoke.  But,  for  the  sake  of  Egypt's  put,  if  for  nothing  else,  it  is  to  be 
lopcd  that  Egypt's  future  will  be  brightened  and  bettered  by  the  new  regime 
hich  tiie  conference  must  introduce;  and  that  the  modem  Egyptians  may  re- 
ive whatever  elevation,  advancement  and  general  prosperity  their  capacity  per- 
its  from  rutions  which  were  at  the  bottom  of  tHe  ladder  when  ancient  Kgypi* 
were  at  the  lop.— GMe'Dtmatn/. 
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A  Gkamhah  or  thx   Cakchiquel   Lahguagb  or  Guatemala:     B/    D.  G. 

Brinton,  Philadelphia,  18S4;  pp.  7),  8vo. 

The  Maya  dialects  constitute  a  group  of  Ceatral  Aneriean  languages  whtd 
have  been  investigated  by  the  Spanish  missionaries  n-iih  umiriog  industry  anil 
corresponding  success  from  an  early  epoch.  Their  poverty  in  gtammatic  fonu 
renders  their  acquisition  rather  easy,  although  the  phonetic  part  presents  tone 
difficulty  to  strangers.  The  Maya  dialects  spoken  in  Guatemala  are  divided  by 
Dr.  O,  Stoll,  a  receot  investigator  among  the  Indians  of  that  country,  into  three 
sections,  called  by  him  the  Polconchi,  the  Qu'ichi*  and  the  Mame  group;  at  an 
early  period  the  Qu'ich^  language  separated  into  Ivro  main  dialects,  the  Qu'idrt 
proper  and  the  Cakchiquel,  and  subsequently  the  latter  of  these  formed  a  sub* 
dialect  called  tlic  T^'utujil. 

There  is  in  the  library  of  the  American  Philoaophical  Society,  in  Philadel- 
phia, a  volume  containing  several  tracts  in  Cakchiquel  and  Spanish,  one  of  which, 
composed  by  an  anonymous  author  in  1693  (54  P^'gcs).  embodies  a  grammar  o( 
ii  and  has  just  been  published  in  an  English  translation  by  Dr.  Daniel  G.  Brui- 
ton.  To  increase  (he  value  of  this  publication,  the  learned  editor  has  combiaed 
with  this  material  all  the  further  information  which  he  could  obuin  upon  ibis 
guttural  tongue  from  two  manuscript  grammars  in  his  own  llbrar}' :  that  of^eniio 
dc  Villacalias,  a  Dominican  missionary  In  the  tribe,  who  died  1610,  and  that  of 
another  ecclesiastic.  Estcvan  Toircsano,  who  wrote  shortly  after  i7S3.  Without 
altering  the  unscientific  plan  which  the  authors  have  followed  In  their  worl;.  Dr. 
Brinion  has  at  least  improved  it  by  adding  numerous  critical  notes  to  the  rules  aud 
paradigms  of  the  padres,  and  prefaced  the  whole  by  a  useful,  bibliographic  intro< 
duction.  An  autographic  map  of  Western  and  Central  Guatemala  is  a  very  wel' 
come  addition  tu  the  volume. 

A.  S.  C. 


Tut  True  Theory  op  the  Su.s,  Showing  the  Common  Origin  of  the  Solar  Sfwis 
and  Corona,  and  of  Atmospheric  Storms  and  Cyclones :  By  Thomas  Boss- 
net.     C.  P.  Putnam's  Sons,  New  York,  1884.    $3. 00. 

The  salient  points  of  the  "  true  theory  "  as  set  forth  in  Mr.    Bassnci's  book  i 
■  are  the  following ; 

1.  All  space  is  flooded  «-ith  an  ethereal  fluid  posses»ng  the  common  prop* 
crties  of  matter  but  imponderable. 

2.  At  the  sun  a  vortex  has  been  formed  in  this  fluid  which  keeps  up  a  per*] 
petual  current  through  the  system. 


'J,  Th«  solar  spots  are  due  to  dtspUcement  of  the  sun  from  the  center  of 
|he  vortex  ;  the  corona  and  proluberances  are  due  to  the  ether  or  electricity  es- 
caping from  the  sun  (elcciricit)'  being  treated  as  a  %iis  similar  to  air) ;  the  sam« 
thcoT)'  of  voniccs  is  made  to  explain  the  formation  of  cyclones  and  tornados  in 
the  eanh's  aliuospbere. 

I  Mr.  Bassnett  and  his  papers  will  be  remembered  by  members  of  the  Ameri* 
^o  Asxocialion  who  attended  .he  Cincinnati  meeting,  especially  the  members  of 
lection  A. 

I  This  book  is  evidently  given  to  the  world  by  the  author  in  the  honest  belief 
that  it  is  right,  and  thai  all  modern  science  is  wrong.  As  the  result  of  much  labor 
iind  study  it  deserves  to  be  treated  with  respect ;  as  a  scientific  treatise  it  contains 
the  mo«t  glaring  errors  and  assumptions,  .ill  of  which  have  from  time  to  lime 
been  pointed  out. 

I  It  u  somewhat  intcreitiog  to  note  the  number  of  persotis  in  the  United 
Butes  who  feel  competent  to  give  the  "only  true  "  theory  of  the  physical  uni- 
htnc.  As  in  the  prt-seni  instance,  these  theoriesoften  contradict  the  best  known 
paws  of  mathematics  and  physics,  and  go  directly  against  the  teaching  and  expe- 
Hence  of  the  masters  in  science.  In  America  there  is,  perhaps,  a  larzer  class  of 
tDCD  who  feel  competent  to  propound  a  theory  of  the  universe,  who  arc  ignoraot 
of  the  principles  of  raaihematlcs  and  physics  necessary  for  such  discussions,  than 
ftltewhere.  Mr.  Bassnett  proceeds  with  charming  nairfef/-  to  construct  a  theory  in 
^hich  he  conlrovects  the  most  ordinary  principles  established  by  men  of  science, 
fnd  then  complains  most  bitterly  of  the  blindness  and  stupidity  of  ihe»e  same 
ttteo  of  science  who  refuse  to  piy  soy  great  amount  of  attention  to  his  talk. 
1  .Along  with  its  peculiar  "iheorie*  "  the  book  contains  many  facts  of  AStrono- 
1^.  To  the  student  it  will  be  wor&e  than  useless  and  to  the  scientific  man  valu- 
^le  only  as  a  curiosity. 

H.  S.  P. 


H£  Woman  Qt3E3rio.M  is  Evropf,  :  Edited  by  Theodore  Stanton,  M.  A. 
Octavo,  pp.  47 S.  G.  P.  Puiuara's  Sons,  New  York,  London  and  Paris. 
"  or  sale  by  M.  H.  Dickinson,  $3.50. 

This  is  a  scries  of  essays  by  capable  writers — mostly  women — of  England, 

ermany,  Holland,  Austria,  Norway,  Swedeu,  Denmark,  France,  Italy,  Spain, 

ugal,  Belgium,  Switzerland,  Russia,  Poland,  Bohemia,  and  the  Orient,  upon 

le  movement  in  recent  times  for  the  amelioration  of  the  condition  of  women  in 

thoc  countries.     In  the  arrangement  of  the  chapters  an  ethnological  order  has 

maintained,  vii.:     Anglo-Saxon  England,  the  Teutonic  countries,  Scandi- 

..  the  I^Iin  nations,  the  Slavonic  States  &Qd  finally  the  Orient. 

The  work  is  rather  a  compilation  of  facts  upon  than  a.  philosophical  study  of 

«  subject,  though  several  of  the  essayists  have  given  in  their  papers  the  results 

if  profound  atMl  critical   consideration  of  its  various  branches.     Thus,  in  the 

liapier  u()on  England  we  And  discussed  first,  the  Woman's  Suffrage  Movement; 
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second,  the  Women's  Educational  Movement,  the  Women  in  MedicinC'.  tbe  In-I 
dusirial  Movement,  and  Women  as  Philanthropists.     In  tliat  upon   Germuijr  a 
general  review  of  the  movenieni  i«  given,  as  well  as  an  account  of  the  National 
Association  of  German  Women,  and  in  thai  upon  Italjr  a  general  review  and  a 
history  of  the  Educational  Movement.     Among  the  English  essayists,  one  of  the' 
principal  is  Mrs.  Fawceit,  wife  of  Mr.    Henry  Kawccti,   Postraasier-General  of! 
Great   Britain,  and   Professor  of  Political    Economy  in  Cambridge  Universiij. . 
hfrs.  Fawcett  was  led  to  study  the  same  subject  through  reading  to  her  husband.! 
who  is  blind.     She  was  one  of  the  foremost  women  in  England  in  publicly  adn>-j 
eating  and  discussing  the  political  endanchisement  of  women,  aJid  is  a  compf-| 
tent  authority  on  all  similar  subjects.     The  other  English  writers  in   the  vottime 
are  Mrs.  Maria  G.  Grey,  Francis  E.   Hoggan,   M.    X>.,  Miss  Jessie  Boochercit 
and  Mrs.  Ilcnrieiia  O.  Rarnctt,  all  able  and  distinguished  in  their  several  spheres. 
Their  contributions  till  nearly  onc-lhird  of  the  work,  which,  in  view  of  the  marked 
progress  made  in  Great  Uritain  iu  the  direction  of  the  political  rights  of  women, 
is  entirely  proper.     As  Miss  Cobbe  says  in  her  introductory  chapter,  **Orall  the 
movements,  political,  social  and  religious,  of  past  ages,  there  is,  I  think,  not  one 
so  unmistakably  lidclikc  in  its  extension  and  the  uniformity  of  its  impulse  as  that 
which  has  taken  place  within  living  menioty  among  the  women  of  almost  every 
race  on  the  globe.     Other  agitations,  reforms  and  resolutions  have  pervaded  and 
lifted  up  classes,  tribes,  nations,  churches.     But   this  movement  has  stirred  aa 
entire  sex,  even  half  of  the  human  race.  «  *  *  ,     But  the 

crown  and  completion  of  the  progress  must  be  the  attainment  of  the  political 
franchise  ID  every  country  wherein  representative  government  prevails,  and  till 
that  point  he  reached  there  can  be  no  final  satisfaction  in  anything  that  has  bees 
achieved."  ■ 

For  any  one  desiring  a  com|>endious  history  of  the  woman  question  in  all  lanki  1 
written  by  the  most  competent  writers  and  edited  by  a  careful  and  consciealWHi 
editor,  this  work  is  about  all  that  can  be  asked. 


Shaw's  New  Historv  op  English  LtTERATtiRB;  Edited  by  Truman  J.  Backus, 
LL,D.  izmo.,  pp.  480.  Sheldon  &  Co.,  New  York  and  Chicago,  tS84- 
For  sale  by  M.  H.  Dickinson,  $1.25. 

For  a  number  of  years  past  Thos.  IJ.  Shaw's  "Outlines  of  English  Ulera- 
ture"  has  been  regarded  by  teachers  as  a  sundard  work.  In  its  revised  form  it 
presents  many  improvements  in  arrangement,  unity  and  simplicity  of  style. 
President  Backus  has  given  ft  fuller  discussion  of  the  old-English  and  middle- 
English  literatures  ;  an  assignment  of  prominent  positions  10  the  most  famous 
writers:  a  free  use  of  i|uotaiions  from  ilie  works  of  the  b»i  English  and  Ameri- 
can critics;  a  collection  of  references  lo  the  best  collateral  readings  upon  the 
topics  considered,  and  the  use  of  a  few  simple  dingra.'ns  for  the  aid  of  students  in 
remembering  important  classilications  of  autliors.  The  chapters  upon  Eng- 
lish literature  in  America  are  the  sole  work  of  Pr«ideDt  Backus  himself,  and  are 
very  complete,  having  been  entirely  re-written  for  this  edition. 
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&ZRit  FyKEsr  EcoKOMY:      John  Croumbic  Brown,    LI-.D.       umo.,   pp. 
338.     Edinburg.     Oliver  &  (loyd, 

In  furtherance  of  an  Intcrnicionil  Forestry  Rxhibition  in  Edinburg  !n  iS8|, 
'bich  3  Dumber  of  scJcntitic,  piaclical,  and  i>rorcssioDal  j^cnilemcn  pledged 
r  assistance  and  cc^opcratioo  at  4  meeting;  held  lu  NUrch,  1S83,  Dr.  Brown  has 
Mred  ihis  little  work.  It  is  inieiided  as  an  introduction  to  the  study  of  for. 
r,  so  ihal  those  who  read  it  will  he  heiler  prepared  to  appreciate  and  be  ben* 
d  by  the  proceedings.  It  embraces  an  account  of  the  origin  oi  forests  and 
consequences  of  their  deslrucuon  ;  chaiiters  upon  the  ancient  fore* Is  of  I'.i- 
t  and  their  disappearance,  together  with  an  indication  or  the  evils  thnt  have 
iwed  their  dcsiruciion,  such  as  floods,  inundations  and  torrents,  avalanches 
slides  and  sand  drifts ;  also  upon  forest  conservation,  sylviculture,  diseases  of 
I,  forest  admioislralion,  r\c.  Dr.  Brown  Jus  devoted  a  good  share  of  hia 
[o  this  subject  and  may  be  regarded  as  a  standard  authority  on  all  branches 


(  Vmiteu  States  Art  DiREcroRv  and  Vkar  Book:  Compiled  by  S.  R. 
Koehler.  Octavo,  pp.  440,  including  engravings.  Cassell  &  Co.,  New 
York,  London  and  Paris,  i8S4>     For  sale  by  M.  H.  Dickinson,  $a.oo. 

This  work  is  intended  as  a  guide  to  all  persons  interested  in  the  progress  of 
«rt  patrons,  aiudents  of  Art  and  its  htsloiy,  and  travelers  of  an  artistic  turn 
Bind,  by  pointing  out  to  them  the  facilities  existing  in  the  United  States  for 
enjoyment,  the  study  and  the  commerce  of  an.  It  contains  a  chronicle  ol 
Its  ID  the  art-world  like  exhibitions  sales,  museums,  and  private  collections, 
Hion  of  lariiT,  copyright  lav,  etc.i  also  lists  of  national  and  local  institutions 
ned  to  art,  a  directory  of  artists  and  of  art  teachers  ;  to  which  is  added  a 
iiSed  index  of  everything  in  the  b^iok.  \early  two  hundred  pages  are  de- 
id  10  the  ■'  Souvenirs  of  Exhibitions  "  being  engraved  copies  of  the  very  best 
Miiatings,  water  colors,  drawings,  etchings,  etc. ,  that  have  been  exhibited  by 
nrican  artists  in  this  country  and  Europe  within  the  past  year.  For  the  pur* 
IS  of  artists  themselves  or  paiions  of  art,  this  book — the  second  in  the  series — 
^bt  found  very  useful.  It  is  handsomely  printed  arvd  the  engravings  are  iin- 
dly  well  done. 

PHlTURies  or  Work  amd  Wages:  By  Jones  E.  Thorold  Rogers,  M.  1*.  Oc* 
tavo.  pp.  591.  G.  P.  Putnam's  Sons,  New  York,  1884.  For  sale  by  M.  H. 
Dickinson,     tyoo- 

The  Itrst  part  of  this  massive  book  is  devoted  to  an  account  of  early  English 
Bty  up  to  and  during  the  latter  half  of  the  13th  century  and  particularly  of 
princi]>a1  pursuit  of  the  F.nglishmen  of  that  period,  agriculture;  also  to  the 
ipations  of  the  townspeople,  and  finally  with  the  various  classes  who  made  up 
liKViil  society  ;  all  of  which  is  embraced   in  the  first  six  chapters,  under  the 
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titles,  Introduction,  Rural  England — Social  Life,  Rural  England — Agricultural, 
Town  Life,  the  distribution  of  Wealth  and  Trade,  Society— :Wages — Profits. 
The  remainder  of  the  work  deals  especially  with  the  history  of  labor  and  wages, 
great  research  having  evidently  been  bestowed  upon  it,  a  general  history  of 
agriculture,  and  some  particulars  of  the  political  history  of  England — in  fact  this 
point  is  not  overlooked  at  any  time — with  an  attempt  to  show  that  "  the  pauper- 
bm  and  degradation  of  the  English  laborers  were  the  result  of  s  series  of  Acts 
of  Parliament  and  acts  of  government  designed  or  adopted  for  the  express  pur- 
pose of  compelling  the  laborer  to  work  at  the  lowest  rates  of  wages  possible  and 
which  succeeded  at  last  in  effecting  that  purpose" 

Chapters  xviii  and  xix  are  devoted  to  a  consideration  of  wages  in  the  i9tli 
-century,  as  affected  by  the  competition  of  capitalists,  realxation  of  foreign  tarifi, 
etc.  ;  the  present  situation  with  its  trades-unions,  unequal  distribution  of  wealth, 
its  need  of  reforms  in  the  land  system  and  local  taxes,  the  power  and  weakness 
of  labor,  etc.  Chapter  XX  sets  forth  the  remedies  suggested  to  the  author, 
among  which  it  is  needless  to  say  protective  tariff  is  not  named. 

The  author  was  formerly  Professor  of  Political  Economy  in  King's  College, 
and  writes  as  an  expert.  His  style  when  the  matter  allows  is  free  and  attractive, 
his  views  are  those  of  Englishmen  in  general,  which  differ  widely  from  some  of 
the  best  thinkers  and  writers  upon  political  economy  in  this  country.  No  book 
of  the  day  contains  so  great  an  array  of  facts,  so  pertinent  to  questions  arisiog 
and  certain  to  continue  to  arise  as  the  United  States  increases  in  population, 
and  the  lines  between  land-owner  and  laborer  are  more  distinctly  drawn. 


Geoi^ogy  and    Mineralocy   of   Cherokee  County,  Kansas:     By    Erasmus 
Haworth,  B.  S,     pp.  48,  octavo. 

We  have  received  from  Prof,  Erasmus  Haworth,  of  Penn  College,  Oskaloosi, 
Iowa,  a  forty-eight  page'pamphlet,  entitled  "A  Contribution  to  the  Geology  of 
the  Lead  and  Zinc  Mining  District  of  Cherokee  Co.,  Kansas."  This  essay  waspre- 
pared  by  Professor  Haworth  as  a  thesis  to  accompany  his  application  to  the  fac- 
ulty of  Kansas  University  for  the  degree  of  Master  of  Science,  and  is  a  very  fuH 
and  comptete'geographical,  geological  and  mineralogical  description  of  the  re- 
gion in  question.  It  also  contaiiis  a  discussion  of  the  mode  of  ore  occurence, 
the  origin  of  chert  and  of  the  lead  and  zinc  sulphides.  It  is  a  valuable  contribu- 
tion, scientifically  and  commercially,  to  the  literature  of  Kansas  geology,  and 
would  seem  to  possess  especial  value  to  the  property  owners  and  mioers  of  South- 
west Missouri  and  Southeastern  Kansas.  The  author  formerly  resided  in  the 
region  and  has  made  its  peculiarities  a  study  for  several  years  past.  Professor 
Haworth  desires  us  to  say  that  he  will  send  the  pamphlet  jTu/tr  to  any  one  who 
will  inclose  him  a  two  cent  stamp  for  postage. 


^Coupon  Boxns  and  OtHER  SrokiES:     By  J.  T.  Trowbridge.     lamo.,  pp.  411. 
Lee  &  Shepard,  Boston,  1884.     For  $ih  by  M.  H.  Dickinson,  $1,54. 

This  volumt  comprises  ten  of  Mr.  Trowbridge's  characleraltc  slorics,  the 
best  of  ofhicli  arc  "  Coupoa  Bonds,"  wliich  gives  the  title  to  the  book,  and  "  Fes- 
senden's.**  The  others,  however,  are  all  good,  including  "  Madame  Waldobor- 
oagWs  Carriage,"  "Archibald  Blossom,  Bachelor,"  "In  the  Ice,"  "Nancy 
Hlynn's  Lovers."  "Mr.  Blazay's  Experience,"  "Preaching  for  Selwyn,"  "The 
Komaace  of*  Glove,"  and  "The  Man  Who  Stole  s  Meeting-house." 

Mr.  Trowbridge  has  written  a  great  many  stories,  10  fact  has  been  a  well 
known  novelist  and  siory-writer  for  nearly  forty  years,  and  has  lost  none  of  his 
popularit)'  even  yet.  He  is  a  welcome  contributor  to  Sf.  Nicholas,  and  i»  highly 
regarded  by  all  youthful  readers.  The  book  in  quesliou  is  hand^niely  put  forth 
by  the  publishers,  and  the  stories  included  will  by  no  means  lessen  Mr.  Trow- 
bridge's  credit. 


OTHER  PUBLICATIONS  RECEIVED. 

Magaiine  of  American  History,  Mri.  M.  J.  Lamb,  Editresi,  New  York,  June, 
18&4,  50  cents,  $5.00  a  year.  Marietta  College  Alumni  Memorial  i$8i-j,  pub- 
lished by  Alumni  Association,  Marietta,  Ohio.  Illusions,  by  James  Sully,  Hum- 
baUi  Library,  in  two  parts,  price  15  cents.  The  Wonderland  of  the  World,  1884, 
Su  Paul,  Minn.  Cataloguer  of  Marietta  CoHcge  1883-4,  L  W,  Andrews,  D.  D. 
President.  i8ih  Annual  Catalogueof  University  of  Kansas,  1883-4,  J.  A.  Lip- 
pincott,  I.L.D.,  President.  The  Kansas  Medital Journal,  LaCygnc,  Kas.,  May, 
■884,  published  by  J.  Milton  Welch,  $1.50  a  year.  The.  Mrdiiui  Indtx,  $1.00 
per  year,  Kansas  City,  Mo.,  June,  1884.  Report  of  the  Kansas  State  Board  of 
Agriculture,  for  month  ending  May  31,  Wm.  Simms,  Secretary,  Topcka,  Kansas, 
1884.  Kansas,  its  Horticulture,  Agriculture,  Live  Stock,  Wm.  Simms,  Secre- 
tary, Tojieka,  Kansas,  fifth  .\nnual  Rcpon  of  Executive  Coimniuee  on  Classi- 
cal Studies  at  Athens;  Boston,  Mass.,  18S4.  Proceedings  of  Boston  Society  of 
Natural  History,  Vol.  ai,  Pari  UI,  March.  1883,  October,  1883,  April,  1884. 
Remarks  on  Professor  Newcomb's  "Rejoinder,"  James  Croll,  LL. U.,  K.  R,  S, 
AmtritaH  MtUvrologital  Journal t  Vol.  I,  No.  1,  May,  1884,  $3.00  a  year,  W. 
H,  Burr,  Pciroit,  Mich.  Thermometer  Exposure,  H.  A.  Haeen,  pp.  33.  Re- 
ports of  Professor  of  Agriculture.  Kansas  Agricultural  College,  1884.  Bulleiia 
of  Philosophical  Society  of  Washington,  Vol.  6,  1884,  J.  C.  Welling,  Presidcot 
Chicago  Popular  Motdhiy,  M.ny,  1884,  $1.50  a  year.  i6lh  and  I7lh  Annual  Re- 
port of  the  Peabody  Museum.  Vol.  3.  No.  3-4,  Cambridge,  Mass.,  1884.  Re- 
port of  the  U.  S.  Fish  Commission  for  iS8r.  Report  of  the  Officers  of  the  Smith- 
sonian Institution  for  i88t.  Thirdreportof  the  U.S.  Entomological  Commission 
18S083.  AViscomin  Historical  Collections,  vol.  ix,  1880-83.  Walls  thai  Talk 
— Libby  Prison,  asc.  Mound  Builders'  Works  near  Newark,  Ohio,  iMac 
Smucker,  pp  10.     Hand-Book  of  the  St.  Nicliolas  Agassiz  AssociaHon. 
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BOOKS  TO  BE  NOTICED. 

Science  Ladders,  G.  P.  Putnam's  Sons.  What  Is  to  be  Done— A  Hand- 
Book  for  the  Nursery,  Lee  &  Sbepard,  Boston.  Catarrh,  Sore  Throat,  and 
Hoarseness,  G.  P.  Putnam's  Sons.  Seven  Decades  of  the  Union,  (H.  A.  Wise) 
Randolph  &  English,  Richmond,  Va.  Elements  of  Rhetoric  and  Compo^tioo, 
(D.  J.  HiU)  Sheldon  &  Co.  N.  Y.  Politics,  (W.  W.  Crane  &  Bernard  Moms) 
G.  P.  Putnam's  Sons.  Barbara  Thayer,  Lee  &  Shepard.  Times  of  Linnsu 
(Topelius),  Jansen,  McClurg  St.  Co.  Life  of  Ltszt  (Nohl),  Jaosen,  McOn^  & 
Co. 


SCIENTIFIC  MISCELLANY. 


RECENTLY  PATENTED  IMPROVEMENTS. 

J.    C.    HIGDON,    M.    E.,    KANSAS  CITY,    MO. 

Seedikg  Attachment  for  Corn-Drills. — This  improvement  consists  in  at- 
taching to  a  corn  or  seed  planter  of  any  description  a  sprochet  chain  having  re- 
versible lugs  pivoted  longitudinally  to  each  link  or  every  alternate  link,  as  may 
be  desired. 

The  lugs  are  pivoted  to  project  at  a  right  angle  from  the  length  of  the  chain 
links,  and  being  reversible  they  may  be  thrown  from  one  side  to  the  other  of  the 
chain,  in  or  out  of  gear,  with  teeth  projecting  upon  the  circumference  of  the  seed 
plate,  according  to  the  distance  apart  it  is  desired  to  drop  the  seed.  For  instance, 
to  drop  very  close,  all  the  lugs  are  thrown  in  gear  with  the  seed-plate,  and,  on 
the  other  hand,  by  reversing  all  of  the  lugs  except  one,  seed  may  be  planted  such 
a  distance  apart  as  corresponds  with  the  full  length  of  the  chain ;  while  with  a 
common  check-rower  or  listing-drill,  owing  to  their  faulty  construction,  dropping 
can  only  be  accomplished  at  comparatively  shorter  intervals. 

The  chain  links  are  preferably  constructed  of  malleable  iron,  and  of  the 
form  previously  described — that  is,  the  lug-links  have,  near  each  end  and  projecting 
from  the  side  opposite  the  driving-wheels,  ears  or  lugs,  between  which  the  main 
lugs  are  pivoted. 

To  prevent  sagging  it  is  preferable  to  provide  a  support  for  the  chain  near 
the  p>oint  where  the  lugs  come  in  contact  with  the  teeth  of  the  seed-wheel,  and 
for  this  purpose  an  anti-friction  roller  may  be  used. 

This  attachment  may  be  arranged  to  operate  any  desired  number  of  seed- 
plates,  so  that  several  rows  will  be  planted  at  a  single  operation. 

The  inventor  is  Mr.  Emile  Lind,  of  Hiawatha,  Kansas. 
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Envelope  Opbnbr  ahd  Paper-Cutter. — This  is  a  neir  and  improved  device 
of  simple  construction  And  consists  of  a  blade  or  strip  of  metal,  ivory,  hard  rub- 
ber, booe,  or  celluloid,  having  a  fork  ai  eidi  end,  all  of  the  prongs  being  cutting 
edges. 

The  prongs  arc  also  slightly  tapered  toward  the  ends  and  are  provided  with 
rounded  points. 

An  aperture  is  formed  in  the  centre  of  the  blA<Je  and  this  opening  is  surround- 
ed  on  each  side  of  the  blade  by  a  raised  ring,  the  inner  edge  of  whtch  is  beveled 
for  forming  two  cavities  for  receiving  the  ball  of  the  thumb  while  using  the  in- 
stroment. 

To  Open  an  envelope,  which  is  a  very  simple  and  speedy  operation,  one  of 
the  cutting  prongs  is  passed  under  the  flap  and  moved  along  the  edge  of  the  same. 

Paper  is  cut  in  a  similar  manner,  but  the  outer  edges  of  the  prongs  are 
used. 

I'he  instrument  is  quite  small  and  handy,  and  the  aperture  permits  of  hang- 
ing it  on  a  hook  when  not  in  use,  but  the  cutter  was  designed  for  carrying  in  the 
vest  pocket,  by  Mr.  C.  E.  Hochstetler  of  this  city. 

StxaiI'Encink  or  WateR'Motor. — This  engine  consists  of  a  worlcing*cylin- 
dcr  of  the  form  termed  "  segmental,  "  a  piston  fitted  therein,  a  piston-rod  bent 
to  the  proper  circle  and  connected  at  each  end  to  working-arms  that  oscillate  up- 
upon  a  pin  in  the  engine  framing. 

The  cylinder  is  provided  with  combined  induction  and  eduction  balanced* 
valves  operating  Itctn-ccn  the  faced  surface  of  the  cylinder  covers  and  the  cods 
of  the  cylinder. 

The  valves  are  operated  by  rods  attached  to  a  pin  inserted  in  the  boss  of  the 
working-arms  and  the  whole  b  arranged  to  operate  a  crank  by  means  of  the 
shorter  of  three  working-anus  and  a  connecting  rod,  the  arrangement  sought  for 
being  to  use  a  much  shorter  crank  than  is  usually  employed  in  engines  and  to 
obtain  a  leverage  over  the  work  also  by  the  special  form  of  the  valves  and  direct 
ports,  to  give  the  freest  admission  and  ejection  to  the  steam  ot  water. 

fn  operation,  steam  or  water  being  admitited  to  the  cylinder  through  an  in- 
duction pon.  the  piston  U  driven  thereby  to  the  opposite  end  of  the  cylinder, 
meanwhile  llie  valves  have  changed  positions  and  the  propelling  Suid  is  admitted 
to  the  other  side  of  the  piston.  The  exhaust  port  of  the  surtiiig  end  has  liberated 
the  contained  steam  or  water  while  the  exhaust  valveof  the  opposite  end  is  in  a 
reverse  position. 

The  eduction  ports  of  this  engine  being  situated  at  the  extreme  lower  comer 
of  the  cylinder,  it  is  especially  adapted  for  use  as  an  ecoDOaiical  hydraulic  engine 
and  Its  compact  form  will  allow  of  its  being  placed  where  other  motors  could  not, 
because  of  the  space  occupied  by  them. 

Mr.  Gerritt  S.  Peppard  of  this  city  is  the  inventor. 


Agricultural  College,   Lamsiko,  Mich..  June  17,   i8£4. 

Editor  Review. — Inclosed  I  send  a  small  qtiantil}- of  ashes  Trom   the 
braied  Ktakatoa  eruption  near  Java  last  August.     The«e  were'received  tbroa 
an  icquainUncv,  of  this  Slate,  who  received  them  directly  from  a  visiting  friead? 
a  sailor,  who  was  on  board  the  Karnek,  at  the  time,  near  the  Strait  of  Sundi. 

The  following  is  the  account  of  the  sailor,  Mr.  Becker,  as  repealed  to  mc 
"They  were  about  two  hundred  mites  from  the  island,  sailing  toward  it,  wb» 
about  to:}o  A.  M.  they  heard  the  tremendous  report,  and  a[  about  3  o'clock 
these  ashes  began  to  fall,  coming  thicker  and  thicker  until  4  o'clock  the  ncit 
morning.  At  5  o'clock  when  ihey  were  falling  the  fastest,  he  could  not  see  ha 
hand  before  him.  The  deck  of  the  ship  was  covered  eighteen  inches  deep. 
They  passed  through  the  Strait  of  Sunda,  the  ship  plowing  through  dead  bodies 
as  upon  a  great  battle-field.  Where  the  city  of  Anjer  had  stood  with  about  9,000 
inhabitants,  when  they  cimc  there,  there  were  fifteen  fathom*  of  water  standiDs 
over  it  and  only  two  men  had  escaped  alive,  one  an  European  minister,  and  th< 
other  a  native.  One-half  of  the  island  is  sunk,  and  many  small  islands  have 
arisen." 

This  corroborates  the  many  accounts  in  the  European  magazines.  Bui  the 
feature  of  special  interest  in  this  account  is  the  explosion,  and  the  time  of  hear- 
ing it.  If  the  report  was  "tremendous"  at  a  distance  of  900  miles  it  is  not  dif- 
ficult to  believe  the  account,  which  the  great  barometric  disturbances  do  not  ren- 
der improbable,  of  those  at  much  greater  distances.  If  the  time  of  hearing  the 
explosion  was  local  time  then  the  explosion  itself  must  have  taken  place  at  aboui 
loh.  loiD.  local  lime,  which  closely  Agrees  with  the  rcsulu  reached  by  Gen. 
Strachey  from  the  air-wave,  and  by  Maj.  Baird  from  the  tidal-waves,  the  fonner 
giving  9h.  2401.  and  the  latter  toh.  30m.  as  the  time  of  the  eEpIosioD. 


PROCEEDINGS  OF  THE  IOWA  ACADEMY  OF  SCIENCE. 


The  -Academy  of  Science  met  June  8th,  President  Kulton  itk  the  chair.  The 
minutes  of  the  last  meeting  were  read  and  approved. 

F.  A.  Mann,  editor  of  the  Halifax  /ottmal.  at  Uaytona,  Florida,  who  is  also 
a  member  of  the  Academy,  sent  the  following  contributions  to  the  cabinet: 

t.  Some  shells  uken  from  the  subsoil  of  the  "mammocks."  or  low,  rich 
lands,  formed  by  the  action  of  the  sea  along  the  cast  coast  of  Flotrida. 

a.  Specimens  of  what  is  u.sually  called  *'  tree-coal,"  taken  from  a  depth  0/ 
two  feet  below  the  surface  of  the  "  mammocks,"  along  the  eastern  coast  of  Florida. 

J.     A  specimen  of  "corallme  limestone,"  taken  from  on  artesian  veil  at  a 
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depth  of  158  feel  below  the  surface,  on  the  eastern  coast  of  Florida.  Theslratum 
of  limestone  U  twenty  or  more  feet  in  thickness,  and  is  lermed  "  conlline  lime- 
stone," because  it  is  chiefly  composed  of  disiiiiegratcd  coral. 

4.  A  Sf>ccinicn  of  marl  taken  from  "  mammocks"  sub-soil  on  the  cast  coast 
of  Florida. 

5.  A  specimen  of  coral  from  'he  outer  reef  off  ihe  coast,  neat  Daytona, 
Rorida,  and  brought  in  by  the  breakers. 

6.  A  specimen  of  what  is  called  coquina  ot  soft  stone,  composed  of  the 
fragments  of  very  small  shells. 

Accompanying  these  specimens  was  an  interesting  letter  from  Mr.  Mann  de- 
1^ scribing  the  coral  reefs,  which  was  read  by  the  president.     The  Academy  tender- 
ed Mr.  Mant)  a  vote  of  thanks  for  his  contributions. 

President  Fulton  then  exhibited  a  specimen  of  copper  ore  found  in  Iowa,  and 
read  the  following  paper  in  connection  : 

"COPPER  IN  THE  DRIFT  OF  IOWA." 

I  wish  to  exhibit  to  the  Academy  a  very  pure  specimen  of  nitive  copper  ore 
found  by  Dr.  John  D.  Parker,  who  resides  ten  miles  southeast  of  VVinterset,  and 
oear  Peru  posi-oflice,  in  Madison  County,  Iowa.  He  found  it  while  digging  out 
a  spring  on  his  farm  in  that  vicimiy,  ai  a  depth  of  nearly  six  feci  from  the  surface 
of  the  ground,  and  under  circumstances  which  preclude  any  suppo&ilion  that  it 
may  have  been  placed  there  recently,  or  since  the  settlement  of  the  country  by 
while  people.  The  weight  of  this  specimen  is  just  ten  ounces.  On  one  side  of  it 
you  will  observe  an  irregular  cavity,  in  which  some  small  particles  of  quartz  still 

[adhere.  lis  general  shape  and  appc;trancc  indicate  thai  since  it  became  detached 
from  its  original  and  native  bed,  it  has  been  worn  by  the  action  of  water,  ice,  and 

Itbe  various  other  forces  which  grind  up  the  rockc  into  gravel  and  pebbles, 
noisbtless  its  original  home  was  the  Lake  Superior  copper  region,  but  during  that 
ancient  lime  which  geologists  term  the  glacial  epoch,  or  the  age  of  ice.  it  was 

I  mnsported  to  the  place  where  Dr.  Parker  found  it  by  the  same  action  which 
scattered  the  boulders  over  the  prairies  of  Iowa,  hundreds  of  miles  from  where 
ihcy  originally  reposed  "in  place,"  in  the  far  north.     There  have  been  numerous 

I  inftance^  of  the  linding  of  native  copper  in  connection  with  the  drift  of  Iowa,  in 

[piece!'  varying  from  a  few  oi'nces  to  thirty  pounds  or  more.  .\  lump  found  by 
Col.  W.  S.  Dungan,  in  Lucas  County,  Iowa,  some  years  ago,  weighed  over  thir- 
ty pounds.  Wesley  Redhead,  Esq.,  Dcs  Moines,  is  the  owner  of  a  6ne  speci- 
SKO,  weighing  several  pounds,  which  was  found  some  years  ago  in  Ihe  vicinity  of 
Det  Moines,  and  through  his  courtesy  I  also  have  the  pleasure  of  exhibiting  that 
specimen  to  the  Academy.  Tlicse  specimens  are  in  all  Kspects  similar  to  ihe 
oatire  copper  of  the  I^akc  Superior  mines,  as  you  may  see  by  comparing  them 
with  the  other  specimens  from  my  private  cabinet,  and  which  were  taken  directly 
from  the  mines  a  few  rears   ago.     Tliose  mines  were  originally  the  home  of  all  of 

,  them.     We  infer,   from  the  linding  of  these  firagments  of  copper  in  the  drift  of 

Join,   that  wmeiime  during  the  glacial  epoch  the  glacial  current  passed  in  a 
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southwesterly  direction.  The  occasional  finding  of  Tragments  of  the  common 
sulphide  of  lead  in  the  drift  of  Iowa,  in  a  southwesterly  direction  from  the  leid 
region  about  Dubuque,  would  indicate  the  same  fact.  Perhaps  long  subsequent 
to  that  part  of  the  glacial  epoch,  during  which  these  fragments  of  copper  and  lead 
were  transported  from  the  northeast,  the  glacial  currents  changed  their  course, 
and  assumed  the  direction  which  brought  about  the  present  drainage  sj'Stemof 
Iowa— >a  general  movement  of  those  currents  from  nearly  north  to  soQth.  Dur 
ing  that  wonderful  age,  known  in  the  geological  calendar  as  the  glacial  epocb, 
the  topographical  con  furmacicn  of  the  North  American  Continent  was  no  doubt 
vastly  different  from  what  it  is  at  the  present  time.  That  age  of  ice  may  have 
extended'  over  many  thousands  of  years,  and  until  the  latter  part  of  it  the  Missis- 
sippi with  its  great  valley  did  not  exist.  The  present  drainage  of  Iowa  is  the  ^^ 
suit  of  the  later  glacial  currents,  the  currents  which  carried  down  in  their  flow  the 
great  granite  and  quartzite  boulders  now  found  so  far  "out  of  place"  that  we 
sometimes  term  them  "lost  rocks."  As  the  climate  gradually  changed,  through 
influences  which  astronomers  explain,  the  glaciers  slowly  subsided,  and  these  er- 
ratics were  lodged  as  we  find  them,  with  their  worn  and  rounded  shapes  andpt 
culiar  markings,  still  bearing  the  evidence  of  the  forces  to  which  they  were  sub- 
jected, just  as  the  pebble  you  pick  up  on  the  beach  of  the  Des  Moines  river  shoirs 
by  its  ovdl  and  worn  appearance  the  result  of  the  action  of  the  water.  Every 
pebble,  every  grain  of  sand  on  the  shores  of  our  rivers  was  once  a  part  of  some 
stratum  of  rock  in  its  proper  geological  position,  but  was  displaced  and  carried 
away  by  the  forces  of  nature,  just  as  the  fragments  of  copper  were  during  the 
great  ice  age.  These  natural  forces  have  never  been  suspended,  for,  in  a  modi- 
fied degree,  the  same  process  is  sttll  going  on.  In  our  river  valleys,  with  the 
constant  alternations  of  heat  and  cold,  dearth  and  flood,  the  rocks  are  still  being 
ground  into  gravel  and  sand. 

O.  P.  Pence,  the  treasurer,  made  a  report  stating  that  the  society  was  out  of 
dirlit  and  had  nearly  enough  on  hand  to  meet  the  next  quarter's  rent. 

The  following  resolution  was  offered  by  T.  G.  Orwig  and  unanimously  adopt- 
ed : 

' '  In  view  of  the  lamentable  fact  that  much  disease  and  suffering  is  occasion- 
ed by  sewer  gas  and  that  all  eflurt:i  heretofore  made  to  economically  and  satisfac- 
torily dispose  of  sewerage  have  failed,  and 

Whereas^  Mr.  Andrew  Engle,  of  Metz,  Iowa,  has  invented  a  method  and 
apparatus  for  converting  sewerage  (urine,  night  soil  and  kitchen  offal)  into  gu 
and  charcoal  that  can  be  utilized  for  producing  light  and  heat,  and  has  demon- 
strated the  merit  of  his  invention  by  a  practical  tc.st  in  the  courthouse  at  Newton 
duiing  the  past  month;  therefore  be  it 

Resolved,  That  we  recognize  the  importance  of  Mr.  Etgle's  scientific  efforts 
in  sanitary  reform  and  respectfully  request  him  in  the  interests  of  science  toezhib. 
it  a  model  of  his  apparatus  and  explain  the  philosophy  of  his  invention  at  our 
next  monthly  meeting,  Tuesday  evening,  July  8." 

Adopted. 
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NEW  RAILROAD  LEGISLATION  JN  ENGLAND. 

.HON.    CEO.   C.    TRATT,    R.    R.    COUMISSIOMKR    Or    KIlSsOUKI. 


The  following  officers  were  ihen  elected  for  the  «5suiog  yew : 
A.  R.  Fulton— President. 
R.  S.  Miller — Vice  President. 
H.  L.  Chaffee — Recording  Secretary. 
t>r.  W,  M.  Thomas — Corresponding  Secietary. 
O.  P.  Pence— Treasurer. 
W,  Bailey — Curator. 
A.  M,  Footer— Librvian- 

Directors- Geo.  C.  Baiter,  T.  G.  Orwig.  R.  S.  Miller,  A.  R    Fulton,  H.  LT 
Chaffee. 

The  Academy  adjourned  to  oicet  on  the  second  Tuesday  ig  July. 

IH  EoiTon  Kansas  City  Rkview:— If  you  include  "iransportaiion"  among  the 
iMnstries  coming  within  the  scope  of  your  Review,  you  may  possibly  think  this 
article  frona  (he  RailrmtJ  Gazttte  worth  re-publicalioD ;  as  being  calculated  to 
awaken  the  .ntiention  of  thinking  men  to  this  subject.  There  is  a  similarity  be- 
tween Mistouri  and  English  legislation  in  thai  ihe  same  hesitancy  to  give  th^ 
Gintmissioners  cndre  coniro)  over  rates  has  been  exhibited  in  both. 

^^  Respectfully  yours, 

^H  Geo.  C,  Pratt. 

^H  A  bill  has  recently  been  introduced  into  Parliament  making  important  changes 
Fn  the  powers  of  the  F.nglish  Railway  Commis<sion.  It  is  by  DO  means  certain  to 
ptas  at  this  session;  but  whether  it  passes  or  not,  it  foreshadows  the  course  which 
English  railroad  legislation  is  likely  to  take  in  the  immediate  future.  It  is  no 
mere  haphazard  proposal,  like  90  many  of  the  bills  brought  before  Congress.  It 
ia  officially  introduced  by  Mr  Chamberlain,  President  of  the  Board  of  Trade, 
md  is  based  upon  the  report  of  a  strong  Parliamentary  Committee  which  had 
l^nt  two  years  in  studying  the  questions  at  issue.  It  may  be  taken  as  express- 
iftg  ibe  deltbcrale  views  of  a  number  of  leading  Englishmen  of  both  parties. 

It  is  now  eleven  years  since  the  English  Railway  Commission  was  estab- 
lilbed.  It  was  a  new  piece  of  machinery  for  carrying  out  an  old  law.  The  act 
ol  1854  defined  the  relations  between  the  railroads  and  the  public.  But  (t  had 
KKained  to  a  great  extent  a  dead  letter.  Cases  constantly  arose  under  it  of 
*lueh  the  courts  would  not  and  could  not  take  cognizance.  Others  involved 
gnat  delay  and  exjKiise  to  the  complainants;  «o  great  as  to  deter  men  from  hair* 
»C  tKourse  to  the  couns  when  the  law  was  plainly  on  their  side.  To  meet 
^^difficulties  the  Railway  Commission  was  esiablbhed.  It  was  intended  to 
tee  those  parts  of  Ihe  act  of  1 854  which  the  courts  could  not  enforce,  and  to 
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secure  quick  compuatively  cheap  relief  to  those  who  could 
pcnses  of  a  long  Uwsait. 

It  was  avowedly  an  experimtnt — origiiully  established  Tor  fire  years,  reoewcd 
onlf  for  still  shorter  periods.  It  is  neither  a  complete  success  nor  a  defided 
Allure.  lis  best  work  k  its  indirect  work.  The  fact  thai  such  a  tribunal  isilieie 
prevents  a  great  many  disputes  from  arising,  and  acts  as  a  check  upoa  arbitnty 
power.  But  the  evidence  before  the  coratnittce of  iS8i-Sa  showed  thai  iudittct 
results  left  much  to  be  desired.  It  was  only  empowered  to  deal  with  cases  un^tr 
the  act  of  1854,  so  thai  it  ofien  suffered  for  want  of  jurisdiction.  It  could  eot 
enforce  decrees  oS.HUtM^miu.  It  could  not  prevent  appeals  from  being  taken  lo 
a  superior  court,  so  ihai  if  the  railroad  companies  chose  to  contest  the  caseitcost 
the  complainant  about  as  much  time  and  money  uitder  the  new  system  as  uodci 
the  old.  The  Commission  suffered  because  its  powers  wereso  tll-defiD«d.  Some 
of  ihese  difficulties  it  is  now  proposed  to  remove.  The  eflfecl  of  Mr.  Chamlwr- 
lain's  bill,  if  .idopled,  would  be  to  bring  the  powers  of  the  Cotnmisntmers  much 
nearer  to  those  of  an  ordinary  court  of  law.  It  gives  them  jurisdiction  under  the 
special  railroad  acts  as  well  as  under  the  general  act  of  1854  It  enables  theos 
to  enforce  their  authority  like  any  other  court.  For  thcroundabout  modesof  pro- 
cedure hitherto  in  use  it  substitutes  an  explicit  right  of  appeal  under  some  reutic- 
lions  which  are  perhaps  more  apparent  than  real.  Appeal  is  granted  only  in 
those  cases  where  it  shall  be  specially  admitted  either  by  the  commtssioaets 
themselves  or  byacourt  of  appeal.  Of  course  the  last  exception  makes  the  whole 
restriction  amount  to  very  httle,  though  the  railroad  companies  object  streno- 
Ously  that  their  right  to  appeal  is  too  iguch  restricted. 

It  is  proposed  to  make  the  Commission  permanent.  No  further  change  is 
to  be  made  in  its  constitution.  Many  of  the  railroad  men  would  have  preferred  a 
Commission  composed  entirely  of  lawyers,  but  the  parliamentary  committee  consid- 
ered this  as  out  of  the  question.  Provision  is  made  by  Mr.  Chamberlain's  biU 
for  the  occasional  employment  of  technical  assistance  (assessors)  in  cases  where 
it  may  lie  demanded. 

The  matter  of  direct  control  over  rales  is  not  settled  by  the  proposed  biHi 
and  remains  pretty  much  where  it  was  before.  On  one  point  there  is  a  curvona 
compromise.  The  State  has  always  exercised  a  certain  control  over  the  mileage 
rates  of  the  English  railroads,  but  the  roads  have  claimed  the  right  to  make  an 
arbitrary  terminal  charge — not  merely  the  "  handling  terminals,"  for  loading  and 
unloading,  but  the  "station  terminals,"  for  use  of  sidings,  expense  of  signal  men, 
interest  on  station  buildings,  etc.  Under  this  head  of  station  terminals  theroids 
have  claimed  the  right  to  charge  what  they  pleased.  *l"he  Cummissioners  hai-e, 
in  a  very  recent  decision,  denied  their  right  to  make  any  charge  at  all.  holding 
that  the  legal  mileage  rates  were  intended  to  cover  everything  but  "handling 
terminals."  I'hc  present  bill  proposes  that  reasonable  station  terminals  be  grant- 
ed to  those  roads  (and  only  those)  which  .submit  a  revised  classification  of  goods 
under  which  their  mileage  rales  may  be  regulated. 

These  are  but  a  few  among  many  provisions;  but  they  are  the  only  ones 
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CaOLERA—THH  SAFEGVAR    S  OF  AUEKJCA. 

Klbig  the  Railway  Commission  which  arc  likely  to  be  contested.  At  present 
(J  item.  10  exasperate  both  pnrties.  Tlii«  i»  because  they  parcel  off  a  piece  of 
listed  ground  where  each  party  formerly  claimed  the  whule.  The  railroad 
n  held  that  there  was  really  no  occasioD  for  the  CoDimissioncrs ;  the  shippcrii 
ddthat  they  ought  to  be  allowed  to  settle  prciiy  much  everything.  Therefore 
(  ttilroad  men  are  dissatisfied  to  see  the  Commistion  made  permanent  and 
nD independent  power;  while  the  shippers  are  dissatisfied  to  see  that  power 
nted  by  the  right  of  appeal,  or  the  allowance  of  station  terminals. 

There  can  be  no  doubt  that  the  liill  offers  some  great  advantages.  It  settles 
my  points  which  have  hitherto  been  at  loose  ends.  It  substitutes  definite  and 
Eamt  powers  for  vague  ones.  The  one  serious  danger  is  that  it  may  lead  to  a 
tttnioed  attempt  on  the  part  of  the  Commissioners  to  b^se  rates  upon  cost  of 
like  instead  of  value  of  service.  They  have  tried  to  do  so  in  many  cases 
hieb  have  come  Iwfore  them  in  the  past.  There  is  Some  reason  to  fear  that 
17  may,  with  their  increased  powers,  pursue  the  same  policy  on  a  larger  scale 
iHic  future. 


CHOLER.A— THE  SAFEGUARDS  OF  AMF>RIC.A. 

;  John  B.  Hamilton,  Surgeon-General  of  the  Marine  Hospital  Service,  ex- 

ihe  following  opinion  as  to  the  possible  danger  of  the  introduction  of 

cholera  into  the  United  Siatci,  and  of  the  means  taken  to  keep  it  away. 

uid  that  the  United  States  kept  up  three  quarantine  stations.     Of  these, 

alShip  Iiland,  near  the  mouth  of  the  Mississippi,  which  is  for  all  points 

coast  of  the  Gulf  of  Mexico.     The  steamer  Day  Dream,  which  formerly 

to  the  National  Board  of  Health,  is  attached  to  this  station,  and  there 

fleam  launch  for  boarding  vessels  and  removing  sick  to  hospital.     Sun 

crt  D.  Murray,  who  has  become  noted  in  connection  with  the  yellow 

idenks,  is  in  charge. 

le  secorvd  station  b  at  Sapelo  Sound,  on  the  coast  of  Georgia,  and  is  the 
mmitic  for  all  ports  between  Key  West  and  North  Carolina.  Acting  Assist* 
iSaryeon  George  H.  Stone  is  in  charge,  having  the  sloop  Gypsy  as  a  tender 
d  boarding  vessel,  and  has  an  assistant  at  the  hospital  on  the  island. 

The  third  station  it  the  Cape  Charles  quar.iniine  grounds,  situated  on  Fish- 
Bu't  Island,  just  inside  of  Cape  Charles,  and  is  the  quarantine  for  Norfolk, 
;>part  News,  Richmond,  Fort  Monroe,  Fiedricksburg,  Alexandria,  and  Wash- 
M,  and  all  othi-r  ])orls  on  the  Chesapeake  or  its  tribuiaries,  except  Baltimore, 
U  B  in  charge  of  the  health  officials  there.  The  boarding  vessel  there  is  the 
ner  John  M.  Woodworth,  and  there  are  two  steam  launches.  The  officer  in 
H|«  ia  Paned  Assistant  Surgeon  Fairfax  Irwin,  and  Dr.  Hubbard  remains  at 
Uand,  where  a  temporary  hospital  building  seventy  feet  in  length  has  recently 
s  completed. 
The  large  seaports — Philadelphia,  New  York,  and  Boston— are  attended  to 


IM 


XANSAS  C/TV  REVIEW  OF  SC/£JVC£. 


by  the  local  health  officers,  and  it  is  believed  the  precautions  ve  sufficient  aad 
thorough. 

Quaraniinp  at  Ship  Island,  for  ihe  Gulf  [khIs,  exists  lliroiighout  lbs  rhofe 
year,  while  at  Sapcto  Sound  and  Cape  Charles  it  begins  May  ist  each  year,  and 
continues  until  December. 

Iktag  uked  if  he  had  heard  of  the  prevalence  of  cholera  abroad  before  tbc 
publication  of  the  pres)  ditpaicheii  yesterday  morning,  Dr.  Hamilton  said  he  bad 
not  before  heard  of  its  reaching  the  continent  of  Europe,  but  he  knew  that  preca*- 
lions  had  I>ccd  taken  as  long  ago  as  last  year  on  account  of  its  prevalence  it 
Egypt,  and  had  been  advised  that  (|uarantinc  again&t  Bgypt  had  been  declirtd 
at  Malta  over  two  monthi  ago. 

Tlie  continuance  of  the  disease  at  Calcutta  throughout  the  winter  was  knova, 
and  interesting  reports  had  been  made  by  Surgeon  Major  McLeod,  of  the  Criditi 
army,  on  llic  subject  It  is  still  in  doubt  whether  the  cholera,  which  made  sndi 
ravages  at  Uatntetta,  Egypt,  last  year,  was  brought  there  from  Calcutu  by  lU 
Indian  troops.  The  English  officials  alleged  that  the  disease  was  caused  by  tte 
l.irge  number  of  dead  and  decaying  animals  in  that  neighborhood,  but  recent 
researches  prove  that  while  disease  resulted  from  that  cause  it  did  not  produce 
Ihe  cholera. 

Official  reports  received  here  through  the  State  depaitmeot  from  Cakutn 
fthow  that  the  cholera  has  been  increasing  there  steadily  for  the  past  four  mooli 
and  also  that  it  is  prevalent  on  the  eastern  coast  of  China.     This  latter  fa«t  *. 
known  months  before  its  publication  in  yesterday's  dbpatcbcs. 

The  coiniiit»j.ion  sent  out  last  year  by  France,  under  the  leadership  of  B 
teur,  and  by  Germany,  under  Dr.  Koch,  determined  the  active  principle  of 
germ,  "  bacillus, "of  cholera,  but  vitally  disagreed  as  toils  location.     Tlie  Fi 
commission  reported  the  bacillus  to  be  present  in  the  blood,  while  the  G' 
declared  that  it  was  located  in  the  iiilcatines.  « 

Much  controversy  was  excited  by  these  conflictiag  theories  for  a  dme,  bi 
Koch  carried  his  commiuion  lo  India,  where  the  same  result  was  found,  an^ 
fiirlhei,  he  discovered  the  presence  of  the  same  bacillus  as  those  found  before 
the  stricken  cities  in  Egypt,  in  the  water-tanks  at  Calcutta.  This  solution  of 
subject  is  now  generally  accepted  by  the  scientific  world,  and  it  bas  a  distiact 
bearing  on  the  means  by  which  the  dread  disease  is  propagated  as  well  as  potna 
directly  to  the  means  of  stamping  out  and  preventing  it  spread.  Dr.  Koch,  ho^ 
ever,  was  unable  to  obtain  any  results  from  his  experiments  in  inoculating  thelo* 
aaimals,  but  now  Surgeon  Major  .McLeod  reports  that  another  mediod  offica  a 
India  (Dr.  Richards)  had  obtained  definite  results  by  poisoning  the  conunoa  ho| 
with  the  evacuations  from  cholera  patients 

The  treatment  of  cholera  patients  at  quarantine,  based  on  the  discoveries 
Dr.  Koch,  wUl  be  to  isolate  the  case  at  soon  as  the  disease  appears,  and  hive 
bedding  and  the  evacuations  of  the  patient  destroyed  by  firfc.     This  coune 
necessary  to  prevent  the  spread  of  the  disease. 

If  the  cholera  spreads  in  France  inspectors  will  be  stationed  at  each  of 
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pal  foreign  seapons  lo  examine  ail  steerage  passengers  and  crews,  »nd  in- 
ons  will  be  given  collectors  of  customs  to  pieveot  the  landing  of  any  bag- 
lelODgiog  to  passengers  or  nncn  wbo  have  died  during  the  passage  at  sea 
tny  diiwat«.  as,  although  the  death  may  be  reported  from  soraclhing  else, 
is  a  possibility  of  the  denth  having  been  from  cholsra. — Nat.  Rfpuhiiian. 
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K-URAfT TT.  Stkrxbkiui,  (>(  I^nitfice, 
I,  Bod  Mr.  \V.  W.  Riiu,  t>f  thfr  Kanaiu 
'aircrfitf,  arc  novaiit  upon  a  goolog- 
euRtua,  cuUveliuK  fuuiU  fur  friif.  (). 
r«b  in  Ibe  auttl>w*sk-rti  cifuntm  of 
Urc.  In  Otiawn  Couniv  iticjr  wcrr 
lie  eaaagh  to  ii«eare  lh«  h«ad  and  cer- 
lertabrxofa  ^anrian  Hlio«e  csirrme 
jatl|inK  \ty  the  (liuii^nKi'tiiii  of  the 
i(l]r  incbn,  niiiBt  liafv  breii  uTCr  ftixl)^ 
The  rciuBiDilrr  of  ilie  tkt-lrtan  hiu 
UmIj^  dniroirwl  \yj  l)ie  iioarrj'inon 
Kowrcd  il. 

f.  J.  O.  i'onTKii,  uf  \\i*  Unilcil  Slain 
hirver,  Wnkhiiixloa,  D.  C,  liu  bevD 
Aatronainvr  of  lli«  OlMervatorjr  a\ 
iir«nliy  of  CiiKtonalJ,  Uhlo,  lu  t>u(y 
rof.  Onnond  Stone,  «ti<i  ban  I*kc4i  n 
^^ttdtion  at  ih«  Univrniij  of  Vit- 

!&wtlt  Hakbiso^  ami  Major  F.  F. 
,tA  liicCatnmiil«e  on  Science  and  Ed> 
itHk  in  tchalf  of  llie  Si.  Luuta  Kx- 
n  Aaaocialion  Uw  rordijil  ix)-o|wrHlion 
fbo  eaa  aMUl  lb«m  in  makini^  a  ili«- 
■ach  aniclc!  «»  can  be  d«ii»c<l  a*  il> 
■oni  of  all?  n(  ilic  cuanc  Iv.iiiclieH  of 
iTe  depariiu«ni.  From  iiiv^iiiiint  and 
iciutvnt  uf  a[i|>araiui  ami  tnsininieiila 
.raeilon  and  acirotJAc  invMtipiiion, 
rpe  to  recsivs  aaeli  a  dbpla;  u  will 
litablv  lo  the  •xhil>iUon,  aocl  ai  tlie 
ne^cof  Mivicttlmlh  lortieexliibilon 
(public,  Fron  Cullricro.  Imlustrlal, 
liair.  Manual  Training  anil  olh^r 
,Uw>' •oliril  esbibihof  titr  irork  uf 


ktudetiM  and  acholara  in  vxtry  il(>parlaicnt 
of  thpir  iv6(u>ciiv«  couHw  In  the  gt««t 
6r-ld  (jf  the  natural  ecltons  eTerrlhiDg  vill 
be  aci^eptabit!  ibiit  will  twrvv  as  an  illudra- 
liun  of  any  t3«fiaitii)cul;  L-vttcvtivui,  •peci- 
oicoa,  modcla  unii  ilrairiRgii  will  b«  ««!• 
come. 


On  June  2d  Dr.  A.  1'.  Lankford  died  at 
Lszinglon,  Mo.,  a)  ibe  ago  of  [onv>«cvrD 
years,  lie  wiu  formerly  cnKatr^d  in  llioprao 
ticonf  mvdicini.' in  lhi«  ciir,  and  &lk>d  th« 
chair  of  nurp:rv  in  (liv  Kaanw  Oiij  Medical 
Oi>lk(^  Subaequenil;  be  iraa  wlcttcil  lo 
fill  ill*  aauiv  pijaitioD  in  lb*  Mitaoun  Mvdi- 
cal  CulUvv  at  St.  Louia,  wliicli  li«  did  must 
aectplably  for  abuui  t«n  year*,  wlivn  hi* 
hcsllb  i[ar«  way  and  be  rcluniod  home  lo 
die  al  hiv  (aiticr*!  Iiuuml'.  I>r.  I.ankrord  was 
■a  abl4!  man  ami  skillful  siir)(ic<jii,  nod  was 
held  in  liigli  niiuiation  by  all  of  hia  aaao- 
ciaiu  and  aeiinnlntancct. 


Is  tho  rauloRUvof  iho  Misaoari  rniwr* 
tily,  forlS$3-4,  v«  finila  ralaabk  article  bj 
Prof.  G.  C.  Broadbead  upon  ilic  "  Relaiiuo 
of  Ui«  Soils  of  MisMiuri  lo  Ouolo^,"  alto 
hill  rciKiit  of  wurk  done  in  ri^arranglnic  and 
labetiii£  th«  (oasila  and  aiineral  ajiecimena 
in  the  VniTcnily  Mua«Dn. 

Vaav.%.  H.TKuvrBKiniK,of  GlaBgow,  Mo., 
writee:  "  1  ani  puntd  lo  know  thai  die  Its- 
ViKW  iastillafinanciil  wejgbl, Inateadof  iktf 
icrand  wccmo  it  m  richly  ilMarvea  lo  Ix  in 
TOur  hands.  Il  would  Iw  a  ralamiiy  lo 
many  f ri«nd«  of  |>upularaclcnceandimproT- 
mvtit  if  ita  publtcaiiou  thoold  ecaao." 
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PuOF.  E.  D.  0>PK  )<>ri  TMtrnlBT  mnrntnK 
for  tbf  EhI.  The  profcMor  vu  '«rV  cn- 
ihuuMtk  in  ■vg4rdio  iheKatuuCil?  Acad- 
tmy  ai  ifcitnt*,  which  h«  (aid  (tm  oo^  of  the 
inotl  MCtite  aHMciattuna  ul  ila  kind  iu  tiM 
Wt«t  He  alMii|mke  in  tlie  niMt  tlatleriiig 
tcroiaof  ihirKanfMUilT  Review  or  SL-iKxtTK 
AS[>  IxiivaTKr,  wtiu-il  l)T  Col.  T.  rv  Ow, 
ftBd  said  ibal  ii  had  don?  atone  tor  *ei«itific 
■ad  iuduslfinl  progrcta  than  aajr  olhcr  pe- 
riodical wMt  of  (liv  Allcghan;  MouRiaina. 
— Stata*  CUf  JtMmal. 

IVe  ho'c  feoeiTpd  the  42d  CaUlo)^«  of 
ihc  Miiwoiiri  L'oivcnity.  It  ia  a  liaodsunie 
anil  volutuiiKiUo  tlocoiiXTni,  illualrntml  witli 
a  cut  uf  llii;  main  Imildiag  as  it  will  appvat 
wIku  the  prtweni  woik  of  (>ular)(liig  b  cooi- 
plairil,and  Mivoral  nthfr  i>ngrarinp  of  bntlil- 
iDp^  etc.  W«  Ifurn  from  il  ibal  ihefacullv 
romiits  of  thirtv-four  prafMton,  lcc4uren 
Bud  iiutruclun,  thai  lh«  mean*  of  ilUmtn- 
tion  awl  iiulruciion  in  tlie  varinii*  dt^parl- 
in«nis  arc  antplv  and  of  the  mosi  modern 
kind^  and  ihat  ibc  oambcr  of  siudcnu  (or 
lltL-  currenl  jcur  wan  'iTS,  uf  whom  £17  w^rv 
from  tlii»  Sut«  Bud  the  remaindn  rcprcttut- 
«1  i>)»e#n  8(alea  and  Terrtlorln.  The 
tUndnrd  in  hijth  and  the  (■nrriculiim  Axt*o- 
■JTc  and  oomplcte. 

Vwiv.  F.  E.  KtrtiBR,  the  noted  ph;»iciai 
nl  WahKiDnloa  UniTi-rsiiv.Si  Iiouls,  aa/sln 
■  rccrnt  letter  :  *'  I  iwiiil  [laymtnl  for  Vol 
VII,  il1»u  for  su  addiitunalycu.  I  am  >orTir 
that  I  hiiTc  nut  had  time  to  writv  anything 
for  Ihc  RevtBW  lawl;,  for  1  think  il  Hhould 
be  auUalnnl,  uud  our  people  In  tliv  West 
■hould  be  pducalud  tip  l»  as  high  nn  appre- 
ciation of  acienlifiv  work  as  pvniMc  aud  all 
id  n*  abnnid  aid  you  in  U." 

Toe  Fiflrtotb  Annual  Cuininem-i^mtot  «l 
Ui«  Kxnux  Stale  AKrii-uliiiral  (olkgv  took 
placvJunc  Sib  U>  lllh  incluMve.  The  an- 
DBal  rxiiminatioR*,  coadoctcd  orally  and  In 
wriling,  were  held  inlhviwTeral  clus-rooms 
aad  «b(^  fcom  8;30  A.  M.  tu  12:10  P.  M.. 
Jam  9tli  and  lOth.  The  Baccalaureaie 
Stnooa  and  the  annual  addrvMn  w«i-i>gt*«n 


in  (bt>  Citlli^o  <*ka|>rl  wbpr*  ibe  tTodergrad- 
unt««  ExhibiliuB  and  lli«  ex«KiM»  af  tbi 
jTMluatiug  dftH  were  alao  held.  Xlaiio* 
wen  welcomed  to  all  of  ihcee  exerotaet,  inl 
ciTcu  opporluniti*?  for  czaBialni;  tbc  C«l- 
IvKoin  all  iu  depart  in  vnlc,—nii»vuni  11.  labcc 
■  lorir*,  ibv  f  nrDi  nnd  ita  atoi'k  and  i:ir>[rs  »■ 
charda  and  lomi  planlatiouk.  The  »(^ 
ttXBK  vera  as  follows:  t^undxy,  June  Mh,  t 
P.  M.— BaocaUtinntc  Sermon  br  tbc  Pt«i- 
dent  Rev.  Geo.  T.  FaircbUd,  D.  D.;  Moodaf, 
June  Mb,  8  P.  .M.— Uuilrri^rnduatr**  CxhiM- 
lion  by  ineinlwnt  of  thi-  lliinl-reaT  rlaai  i> 
(Charge  of  Pn>f.  E  M.  Sh^llon;  TiM»aay, 
June  IOth,»  P.  M.— Aiinuil  AddrcMt>]rU«i. 
(ivo.  K.  tWk,  of  To|wka.  l)n  CooiBeocv 
uHot  I>iy,  Wedocvdey,  June  I  lih,  10  A  H. 
— Excfciacaof  the  Gradaatingi'1>n:&  P.  U. 
—  Addr«K«  befora  the  AInmnt  AcaocUtlMi  b/ 
W.  D.  r,ilbcri.Cla»o(  74 ;  8  P.  M.— .Vlwrn 
R«untui).  Everything  pAHed  iifT  in  tbrmoM 
crvditalile  tnanDCf.  The  degree  tA  B.  A. 
w  ■■  conferred  upon  teveuieea  gradiuict,  eke 
were  vldreMcd  bv  Hon.  F.  D.  Cobim,  ol 
WjRitJottc. 

Thk  MiiHoMri  Tcadion'  CotirenliiM  met 
at  Sweet  Sprinca  nn  the  S4lh,  2fjth  and  1XA 
ai  June.  There  wm  a  lu^  alteodaaM  uf 
the  proraincnl  educaior*  ai  the  iirlaie  uA 
lliv  exi^rciiiri  were  of  au  intemiinj;char»rte 
and  of  a  higher  •landard  than  ordintry. 
We  expivt  in  ihe  nesli«MK  of  itw  BmiBW 
lo  jinblUb  tone  of  ibe  beat  paper*  thai  «vr* 
read. 

OCB  old  friend  Ptvf.  Joltn  D.  t'arkcr,  ao« 
CliBplain  in  llie  U.  S.  Ariuy,  In  addition  9 
his  iniliinrydnlini  and  trtio  to  hi»  literary 
loslcih  find«  time  to  prvpare  and  deliver  ui 
oecnnonal  le<-ture.  Tie  is  now  ready  toTf 
cetee  propoeilH  for  conrMv  df  leuliirce  ii|iM 
mcicoroloftT'  nnil  nrriiaMdngy,  and  can  be  a^ 
dieoMd  at  Fort  Hays.  Katuaa. 

The  National  Teachcn^  A>6odailati  ui««u 
at  MadiMn,  Wiaiwiwn,  July  lOib  in  IJI^ 
aud  llie  indicltioiiB  art:  tbat  diere  will  b«  ■  , 
verj-  large  number  aviiil  iheuaelrM of  ik 
Ritiny  induc4'U«nt»  ofleied  lo  be  present- 
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,  Sl  PHirciiKiT.  U(#  of  til*  II.  S. 
>lnenraior}r,  and  na«  Aslmi-oiner  nt 
IIOD  Univmilt-,  Si.  I^uis.  ri^ry  vn- 
jgly  wrilcv:  "  Icnu  wvll  iindi^rBfainl 
B  Bay  BoniciiiiK'a  fi>«l  Jibcouiii^nl 
I  ■or k  you  bit-«  \^»a  i-arrTing  on. 
an  f  oa  compniv  ihv  Rkvikt,  botli  u 
itr  uf  Mitwcf  iben  xDil  the  cliarnctcf 
UcIm,  witb  tlw  variun*  ollior  cfforle 
ihe  fimt  ten  jean  (cliinAj  In  vMiera 
ou  haw  vrefv  rvason  i«  fvel  proud 
C  ctiMJJcr  tlinl  yoti  have  done  moru 
ulraneeiti«iil  iif  w^ii^nit!  in  (hv  WMt 
U  «Urttfil  lli«  KI:^'lKw  tban  nnr  otb- 
nan.  You  will  tintl  all  frtcDiU  of 
r*a4]r  to  adwit  tliis." 


KMS  FKOM   PEKIODICALS. 

4a«fa)  lAc  Rrtiew  ran  tm  Jtimithtd 
(Am  q^Ew  wttA  niJ  (A4  £>a<  magaxinu  y 
(fry  oimI  EnrofK,  ui  a  JiacHnJ  t/  Jrom 
par  (M(  q^tie  r«auV  ;v«c«. 


y  ftmara  miiiuin^  t«  ua  Me  'inuuAJ  W>- 
prtn  •/aiijf  thret  f^ Ik*  ptanintnt  i'Ut'- 
liattifie  n-yauna  1/  fV  United  Slattt, 
m^r/imiali  fJk  tune,  (i»</  fAe  K&xaAS 

CVteW,  li*tiiUf,   ititli'n't  a/Miliiinal  fOJl, 

tav. 


<crc  tntKli  gniLiilnl  to  Untl  ibv  follow- 
ha  f^/puiat  Unamx  JiunM^  fx  June: 
Ita  Ma;  nnmber  ih«  Kaxsad  City 
ror  SciKKCR  AKD  Ikdcittby  brgina 
ih  jvir.  Tba  Kxrirw  i«  diiing  an 
ll  yfimk  in  aliaiulalliis  an  intcictl  in 
In  ihv  ntutlly  growing  counlrj  wen 
[Mia»i|i(>i.  Hui  TM-j'  few  of  iu  arti- 
•alrlj  of  local  ininTcai;  a  nldi-raiit^ 
r*t  [1  i«f>reBmod  in  Jte  pngi<?,  while 
ciuraaDd  thearwbufd  upon ecieucv-, 
■C  ttlucaiion,  arw  li;  bo  meann  ne£- 


VnetDoriat  insliluiion  of  trial   by 

lich  for  cvnttiri««  ha*  btvu  regarded 

tl  the  UMI  eweutial  rigliLH  of  ilie  nii- 

LwMof  Dm  most  eflKtiTe  burl«rs 

»taU;  |xi«cr,  i*  iu«lf  oa  trial  lt>- 


dav,  anS  iit  rt^alNd  to  Hhow  tutHs  why  It 
aboiilil  not  tie  discardrd  and  a  nan  dFn;tua1 
method  of  ailiDiDiM'ring  jiifiuc*  flulitiiiluled 
iur  i(,  or  It  lc»t  why  it  fhniild  not  be  r^ 
formtd  so  at  10  yield  more  naiiBfactory  ri- 
Hulu.  Suinti  ciiggrsttonii  for  ilio  improve-' 
uiciit  of  ttiK  «xinlini;  jiir>'  pvNtrni,  (irrarnlcd 
bjr  Judge  RoWt  C.  Piimau  in  iliv  \iir1k 
Amtrifan  JTm-hif  for  Jiily,  under  lli»  title  of 
"Jurim  and  JiirTinvii,"  iilioiitil,  in  view  of 
rrconi  noltriiui  miMarriagM  of  JuMitw,  n- 
ccivc  ibc  fcrlouff  coDsidernlion  ol  etcry 
tliuutfbtful  citi2i-i).  "ARierii^nn  t^-rvDomim," 
by  I'ntt.  VanHuwn  D^iulow,  U  a  Ittrid  and 
forcililci-ipoaitioiiofllK-Kroiiml" upon  which 
the  proievtion  tlieor*  of  uaiionul  c«ou»iiiy  la 
baivd.  Judge  No*li  Uavte  wriira  of  "Maf 
rittKo  and  DiTOreii;"  Dr.  P.  Kinder,  wboae 
*ul>je^t  U  '^h»  Aniicaatiun  of  Canada,"  aeU 
forth  ilic  advantages  likely  lo  accrue  In  ihv 
IJnit4^  S  aica  from  tliu  nbHorption  of  the 
Canadian  iTovin-.-*^  ;  Prol.  D.  Mc<}.  Me«i», 
in  an  arnunivnt  asainti  "Gov«n>nient  Tela- 
graphy,"  Buhjecia  the  managetD^nt  of  the 
Port  '>ffice  to  a  mijitt  HcurcliitiK  criliciqiu; 
Chai'lea  T.  Cungiion  writw  o(  "Prirai*  Vcn- 
goannt;"  and,  finally,  there  n  n  itympiaiuiu 
on  lli«  ■Tnture  of  ilu-  Nfgro,"  by  Srnator  X. 
B.  Vsnw.  Krederti'k  IkmsU**,  Joel  (liaad- 
Irr  Ilarria,  Senai->T  John  T.  MofiiaD,  IVof. 
Richard  T.  Or««n»r,  Ovn.  ^  C  AnuiroBp 
Olivor  Johnton,  and  olhen. 


For  ifaoae  of  our  rc>d«r<  who  wioh  a  moit 
valuable  and  exhau*livt:  diMimion  and  de* 
tcripiiDD  of  "  EiDlilematic  Mouadk "  wa  can 
J'>  no  l>o(tvr  than  rvfi-r  Iheni  lo  B«t,  Dr. 
PeriS  articin  in  the  Aintfvan  AiUi<pieiia». 
tV,  Pcet  has  made  ifaew  inounda  a  ]>*t*i>nal, 
laboriout  and  diM'riniitiDlivc  atuily,  and  b 
probably  one  »f  Ilie  b«»t  Aiuurivaa  autiKiri- 
lin  upon  thf  4iibj«c4. 

Tbu  fiopalar  Sfiatt  JfoalAJy  jimcnU  tbr 
following  a  tlraolivc  tabl«  of  coDtent)  for  Jnly: 
The  Great  Political  SnperaiilioD,  by  Herfceri 
Spencer:  Coloindo  for  invnlid*,  by  Saisiul 
A.  Fiak.  M.  D.i  The  ?f<-w  ThwiloRv,  by  Rw. 
George  G.  l.yon ;  Our  Debt  lo  Tnitecti,  by 
Grant  Allen;  The  Fruit*  of  Manual  Train- 


ICO 
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ia;,  bj  Prof.  C  M.  Woodward,  Ph.  D ;  An 
SncDM  aiiil  An  Aniaf:<ini«ic?  bj-  M.  M. 
Gnjmii  Tfan  VncHtiicKriipitonof  Krakiilaii. 
(llluRiniFil);  Th«  pK7«orian  of  lljdrcipho- 
bift,lir]tl.  IrfHiis  Pnateur;  The  MoniUtv  of 
Hap|>in«««,  b;r  I'honiM  Foster ;  DknuM  of 
Plauta,  1)7  1/.  P.  fenhallnw ;  AJa)ilslioa  Iv 
dimxle,  bT  Dr.  A.  Bersli&us;  GlaHgo«*i 
IJ«nilj--I^Kg«il  C'liiMrrn,  by  kieorp-  IIi>»,  M. 
D.,  (Illuiirnici));  Skctcb  of  \ifitw*.  liv 
<J«orge  Jnckaoo  FUlicr,  M.  D.,(With  !'of> 
traiU;  VAUnt'a  VaUvi,  ThvSutvivnluf  I'olli- 
iosl  Siip»ntlilion— Preeideni  ElioLon  Lib«tv 
ftl  ICdavotioo;  Litvrir.r  Nvtico;  l*D(iaUr 
MtiK-ellmiv;  Noln. 


I  «Dbreid«r;,  \\»  *.'e]«brai«d  Diirati  {mImic 
•kctrhiD)^  on  liiwn  mkI  brna*  work.  Pub- 
lUlMd  br  WilliRiu  Wliiilock,  149  JSiau 
Street,  N«»  York.    93.0a 


Watet  coDiiitim  to  niiiniiilQ  the  bigk 
tUntlinl  orfXCL-IleiiL'e  niriK-d  al  by  ju  *c- 
coio|>IUh<Ml  «iliiur,  >nil  tatty  itow  kc  r«|[&rd«<l 
a«  firuily  ivlablUhnl.     Weekly,  S5.00. 


Tux  6m  Dumber  uf  llie  >1uvrt«in  i/cbnm- 
ft^'eof  JoHomJ,  piibltih«d  by  .Mr.  Burr,  of 
Detroit,  nnii  editvil  by  ProfcMor  M.  II.  JInr- 
rlngtoi),  ■!  .Micliisan  Viiivirntity,  .\nu  -Aibur, 
Micb,,  Ima  bi-«ii  rvoeiv«d.  It  in  iie»t  i»  »\*- 
praranoc nml  ci)Jn|iri.'hcneiTv  in  plan.  Doabt- 
l«aa  il  will  HUi'uvsri],  bi'ing  lli«  only  atrivlly 
metcoruluiflcal  journal  in  tliv  country. 

Tb£  AnlnUrtAAM^  of  Janr  19  contained 
dnigna  for  fiitli  ilUb  nod  n  tiitlf  flaxen  liili 
pIsWB.  TtLe4e  (Icsi^ntB  iliow  marjoG  plants, 
fisliCB  ■□(!  ftliellit  arritiiiiril  in  a  i-baraiingly 
deeuralir*^  nay.  A  <luiigii  in  uolui  inr  Rofa 
[hUo»  ilrt'oralion,  by  llie  Bo5l>^D  Swm-ly  of 
Decorative  Art,  ia  alio  given.  A  unique  de- 
sign o(  ouk  luHvt*  nnd  ncornit,  for  largpf 
diahuiuJ  ilinuer  Ber?ico,  and  an  exquialie 
woodland  ecwne,  "  Tb«  Kuinpil  At>bpy."  by 
LuLiinue,  itrc  nlto  to  be  found  in  tJii«  i«iuv. 
In  Deciiratire  Noica  is  givvn  Mine  luieretit* 
Ittg  information  m  to  noT^lliM  in  potteiy, 
porcclHin,  ittuawarct  *<»«•,  lauipa,  lorvcttf; 
yacht  |>'llu*<.  pboiugrnph  frame*,  Mcheta, 
birvli  bark  ealcodiira.  In  Note*  mid  Qoerlce 
ilppanment  (lONtiom  »k  nnawcrcil  relative 
to  p«M«l  paintinf!.  Keulnfflon  painting,  <tc- 
GkIU  de  Un.-lctii  nnd  diccuiif  ilo  Courlray, 
deeoralirtt  nTraniiejnent  of  peacock  feilbere. 


Harf^w  .VuyiutiM  frciiueati;  blu  a  Uipi« 
of  ibe  day,  in  ita  illuairainl  arlipltn,  viA 
notable  limelincM.  The  leaiiine  pap^f  <>( 
tbr  July  niinilior  will  Iw  on  "  Tbe  XJe,''a 
^ubject  in  which  llierc  i»  jiut  now  a  pcd 
(leal  of  inierevi  all  over  ibe  world,  with  iJliu- 
trailoDS  by  iJir  Frederick  Leixbloo,  P.  R.  iU 
■od  from  otlier  »oorc«a.  Tlte  tImelioHa  i* 
all  the  more  r«fnarfcahla>  wJien  it  iK  renMB- 
licred  ibnt  It  ii  lari[cly  n  mailer  of  edtlorltJ 
prDgntMiicuiion.  lioce  Ike  illuMral^d  ihecU 
vf  ibe  J/ii^ium  art  often  maJe  op  by  ike 
editor  nearly  aii  raoDlh«  in  ailrwioa  of  tk* 
dat«  of  the  Jfajuiine. 

Tke  Dial,  B  monthly  jonraal  of  etirrent 
litcratnre,  publisbed  by  Jnnacn,  McCliiit& 
Co.,  Cbioago,  91.  jO  |>er  yejir,  bt-Rati  Iti  61th 
year  in  Mny  with  new  and  apecially  wl*ff*l 
type  ihroii^houi,  sod  ih*  promiae  of  crai 
grftaiar  beauty  nt  execution  thau  ikai  la 
wliidiitalready  iaknovniu excel nMaljunm- 
akof  it4  olsH-  It  will  eimiinao  its  di*tia(* 
tive  and  approved  feature*  ol  exhauttieer*- 
view  nnicleH  by  H|>«.'cial  wrlien,  criiiral  m- 
tieeaof  imporiB&t  book*,  aolea  on  inu-rt*>- 
iug  literary  cvenla,  anJ  otbex  feature*  eonr 
pleiiiif;  1(4  Mope  na  a  irustworthy  and  ek*! 
gont  journal  of  cunwni  lil*rnlnr«. 

We  have    receieed    1k«    January-April 
volume  of  ibe  FrooeetliflfrB  of  the  PfailaM^ 
pliia  Academy  of  Soienoea,  wliiMl  by 
wanl  J.  Holan,  M.  D.    It  compriM*  130  | 
vUh  articles,  more  or  leas  condensed, by  fuck' 
nble  and  diniin^iiitihwl  nivmbeta  and  coniri- 
bulore  nt  I'rof.  Joacpli  l.eiily,  W.  P.,  Prui^ 
Lewis  II.  Carvill,  Asa  Gray,  Tboinaa  Me^ 
Imn,  I*'.  W.  I'nlnuo,  David  $.  Jordao,  Ai 
^•lu  lleitprin,  Itcv.  H.  C  McCook  and 
en.    This  is  one  of  tbg  uldeat  «cieutific  : 
ciationsin  tJiie  counlry,  and  has  pabUsb 
aome  ihtriy-five  Tolomeaof  its  proceed^ 
tMsides  many  ot Iter  work >  of  high  Mti«nt>Se' 
merit.     Application  for  thi-ne  workn  mar  l« 
madelo  tlie  editor. 


EDITOHIAL  A-OTES. 


mi 


Jvt  Fnoco-Aiacricaii  Coiaiiiitm  will  il»- 
IJm  \\k  Barlbolili  Slalu^  a(  Uli«n,v  Kn- 
ii|Vlaiii«  IIm  WorM  \o  I'nitif^  StaM  Miii- 
hM  XonoD,  July  Stii,  In  ihc  prcaence  of 
W»«  Uini*t«r  Vfirj  »nA  a  driegiili-  n^irr- 
■liii(  pKiidoni  (ircry.  The  itUtuc  wiU 
U*hi|i[wil  to  N«w  York  Uie  in  JdIjt. 

AsOTT  Jaly  l&lli  Mfwrt.  Fiaoc  M.  I'sal 
■1  AHurl  fi.TaTd  trill  cuiomeDce  tbe  pul> 
BciiIm  (rf  ■  Mminioiillil;  irad*  journal  un- 
fa ifcr  tiile  o(  TV  6buiAem  JIftner  and 
JfanUJwai.  li  will  be  ileroUd  mainly  to 
fc iWnJopsirnl  of  il>e  inuueDM;  and  variticl 
I  n(  Ihr^iitli  aiul  lbpirninoufiii:iure 
Ii  will  b«  |)iibli»hrd  ■(  NiiiliTillf, 
t,oa  ili«Iiini»I  iritli<ifeacliiiiontl>. 


Tn  WW  roodcl*  of  lti«  camitg«  nnd  pon- 
lul  Ui«  Ead*  Ship  Railwaj  haveMarWd 
Jan.     NvaHy  nil  ibc  cajiilnl  tai  ilir 
is  bein^  «ii1i»cHt>«d   in  ihat  city, 
[dginccr  Corlhtll  say>  100  uifn  an-  ut 
ifau  tbe  lint  liaif  inil«  nf  track 
M)iDplel«i-     This,  wlUi  the  river 
wlilch  ■(Imiu  three  ol  ihe  larKetit 


thi|i>  ftbrca*!,  complciM  IwcDtjr-fiTC  atxl  a 
lialf  milHtof  ibe  T*huaBie|i«<:  ront«.  Tlw 
iM«  [-ontoon  «;r«i«iu  of  mining  v<wvl«  (mu 
(he  wairr  upon  iho  railtrny  carrinKv  tn  lo  be 
■iib^tiiutMl  fiir  llie  hydraulic ti>*tltfiii  flr^tLXM^ 
leuj)' luteal.  U  wan  ci>nc«ivt<l  by  Loudva 
«ngioeen.and  ailoptn)  by  Eadt,  sod  will 
raiM  a  abip  oul  of  water  and  upon  the  tmt- 
rlagv  in  twenty  uiiniilfs, 

Sin  W.  TiioHFSOK,  the  »ajin«nt  |>byelc!«(. 
nt'-vntly  drUvcml  n  Ifrtttre  before  the  Mid- 
land InMitiite  on  the  "Six  GaiewayB  of 
KnowIcKlgis"  u«ing  the  word  "  aix  "naaniiii- 
\KwrA  ini|iror«nient  un  the  old  phrMc,  "An 
iC'icway*  of  knuvk-Jge"  Tbc  (utth  or  ad- 
(liiiimal  Kflleway  wu  tlie  acnae  of  heat  as 
distingiii^li^d  frnm  (h<>  «en«v  of  lonch  ;  but 
\a  rvaliiy  llic  aenw  of  beat  i>  probably  only 
uiuiUcr  fiiDciiAi)  iif  the  aenw  of  touch,  atid 
Ihrrc  if  no  absolole  De«d  (o  add  another  lt> 
the  i-i>nventiana]  fire  aeturft.  Sir  ^Tillian 
also  ftuggeai«d  that  thure  viu  pmbably  a 
"  uiagaclSc  aenae,"  that  la  tu  nay,  be  hflieTod 
thnl  wnatt  iw>|i1e  cuight  ht  found  whooould 
tcU  lU«  pri><<ciiop  of  R>agii(>li»iii  ncliog  OQ 
Ihctr  pe«iou. 
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Tbe  Acadvmic,  Agricullnrd,  NormiU  Kod  Eoginocftn^  ScUooli  will 
opeti  UieadMondir  (H(li)tir  8«f]>umb»r,  I8»4.  The  Law  aad  Mnlleal 
Schonis  will  nliro  o)>«ii  S«[>)enilM.T  M|li. 

THE  DEPARTMENTS  OF  INSTRUCTION  ARE: 

1.  thf  AckJcciui-  ><'Ii<I'i]'^  •''.  l-^iti^ii!!^  ami  -Scii'nvr. 

2.  Tilt  Prof «-i I. Hill  Svhi-i'U  i-f  Agriciiltiirv,  T*«ilagogic«,  Engineer- 
Ing,  An,  Lnw  and  MedJcinr,  iml  m  Kot  la,  ihv. School  of  Minn  and  McmU 
liirgy. 

TbcM  Srboolii  (it  i)i«  UniTMvitv  arrofxnUi  yoanginmand  lojooug 
WDinen.  Exee|iiiit9  in  iIk-  Law,  Mvdkal  and  Engineering  !Scboob,(Mcb 
9Wl00|)  aad  itc  Cuiuoitrcinl  Sibool,  the  vnlirc  cxpvat  hr  tlM  7«Bt  for 
tuitiaD  and  oontiniirnl  fr«-^  in  S^.OO. 

Board  in  p»i->t«  fiiuili««,  S3.00  to  tiM,  awl  la  oioba  u  aboat  twn- 
Iblrda  of  lht»e  raua. 

[n  the  niMMUi  nr  instruction  nod  illuMraiitm,  noiwaf  the  instimUoM 
of  loaning  in  MiMoiiri  l»ve  riiporlor  adfanUgM.  Th«  aMooiatioti  «f 
ihtt  tereral  tclioula  witb  pncb  uth«r  t*  de«med  a  ci  rcumttance  of  ileci<)cd 
adrantag*.  Whon,  fvr  i^xaniiilo,  n  sciiilvni  hucDicrod  the  I  aw  or  Med- 
ical School,  he  hu  arvc»  lo  all  (he  dvparluienuot  AcadeiOK:  imtruelinn 
wilbuuc  aat  addicimiH)  eijJuiiBr. 

CuuiiuMceuiciii  day  ia  ifae  6rat  Ttiundajr  of  Junr,  1889. 


Sen^for  Catahgut  io  Librorian.  Missouri  Statt  (fm'vtrsity. 
Columbia,  Missouri. 

SAMUEL  S.  LAWS.  President. 
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ARCTIC  CORPS  OF  EXPLORERS. 

JOHN    D.    PARKER,    U.    S.     A. 

For  centuries  arctic  exploration  has  elicited  a  wide-spread  interest  among' 
Owy  civilized  nations.  Icelanders,  under  a  Norwegian  captain,  in  the  year 
'«o,  discovered  the  American  Continent,  and  sailed  as  far  south  as  the  coast  of 
Massachusetts,  which  they  named  Vinland.  Colonies  were  established  by  them 
™  the  Greenland  coast,  numerous  churches  planted,  and  profitable  fisheries 
iiintained  for  many  years.  Monuments  were  erected  by  this  exploring  party, 
on  an  island  in  Baffin  Bay,  where  they  were  discovered  in  1824.  Since  the 
tirly  colonies  of  Icelanders  and  Northmen,  in  Greenland  and  Spitzbergen,  per- 
islied,  nearly  all  European  nations,  as  well  as  Americans,  have  been  more  or  less 
figaged  in  arctic  exploration. 

Arctic  discovery  has  been   prosecuted   with   vigor   for   several   reasons.     A 

oystery  has   hung  over  the   polar  regions  which   affects  many  departments  of 

icience.     Evidence  accumulates  which  indicates   the   existence   of  a   vast   polar 

«L    One  branch   of  the   Gulf  Stream,  composed   of  warm  tropical  waters,  is 

bown  to  set  as  an  under-current  into  the  Arctic  Ocean,  while  a  surface  current 

flows  in  an  opposite  direction  into  the  Atlantic  Ocean.     Immense   icebergs  have 

been  seen  drifting  rapidly  to  the  north   against  a  strong   surface-current  flowing 

Muthward.     These  icebergs  were  evidently  driven  by  a  powerful  under  current, 

u  they  extend  in  some  instances  two  hundred  feet  above  the  surface  of  the  sea, 
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and,  if  ihey  are  parallelopipeds,  their  depth  beloir  the   surfxce  would  be  t>>mfl] 
limes  greater  than  their  height  above  it. 

Whitles  have  been  harpooned  on  the  eastern  tide  of  the  American  Cunti-] 
Dent,  in  high  latitudes,  and  have  been  captured,  in  s^me  instances  after  a  vaj' 
short  time  had  elapsed,  on  the  western  side,  with  the  harpoons  still  in  l|;icn, 
bearing  the  titainp  of  ihe  ship,  which  is  an  indication  of  3  northwest  passage; 
The  right  whale  is  never  found  in  tropical  waters,  and  ihese  harpooned  whales 
could  not,  therefore,  have  passed  around  Cape  Horn^  or  the  C!ape  of  Good  Hope. 
Lieutenant  DeHaren,  who  coinmandcd  the  American  exiicdttioo,  in  search  of 
Sir  John  Frjiiiktin,  when  he  arrived  in  high  northern  Uiiiudcs,  ^w  far  to  the 
north  a  "water  sky,"  which  always  indicates  an  open  sea.  AgAmt  and  other 
naturalixi»  have  noted  the  fact  of  the  disappearance  of  immense  numbert  ol 
whales  into  waters  of  very  high  latitudes  just  before  the  ocean  was  frozen  oi-ei. 
As  the  whale  is  an  air-breathing  animal,  and  cannot  live  under  the  ice,  its  immi- 
gration northward  must  indicate  an  open  polar  sea,  Water  fowl  have  also  been 
seen  flying  far  to  ihc  north,  as  if  ihey  were  seeking  an  open  polar  sea. 

All  of  these  indications  pre[;ar«d  the  world  for  the  report  which  Dr.  Kxoc 
brought  bjtck  of  an  open  polar  sea  north  of  the  eighty-sccond  [Mrallel  of  latitttde. 
After  passing  an  ice  barrier  nearly  one  hundred  miles  wide  where  the  spirit tbrr- 
mometer  indicated  a  temperoture  of  sixty  degrees  below  zero,  he  came  to  t}>c 
shores  of  an  iceless  sea,  which  extended  toward  the  pole,  in  an  unbroken  sheet 
of  water,  ai  far  as  the  eye  could  reach.  As  Dr.  Kane  approached  the  opa 
water,  he  wrote  :  ' '  We  see  its  deep  indigo  honKon,  and  hear  its  roar  against  At 
icy  beach.  Its  scent  is  in  our  nostrils  and  our  hearts."  Here  the  tides  ebbed  and 
flowed,  and  the  wdves  dashed  on  the  shore  with  the  swell  of  a  boundless  K*. 
Probably  the  area  of  this  polar  sea  may  le  shifted  more  or  less  by  varying  set- 
sons,  hut  it  doubtless  always  remains  open  with  a  mildness  of  climate  iliat  would 
allow  of  human  habitation. 

Arctic  discovery  has  been  fruitful  in  various  directions.  It  has  enlarged  out 
knowledge  of  the  geography  of  the  globe,  and  enabled  us  to  construct  ouc  ou{a 
witli  much  greater  accuracy.  Something  h.is  been  g-iined  in  regard  to  the  faona 
and  flora  of  the  nortli  polar  region.  We  have  been  able  to  locate  with  some  yi 
cision  the  magnetic  pole,  which  ts  not  without  its  value  to  navijiatioD.  Mctcoroli 
ogy  has  received  some  contributions,  and  the  aurora  borealis  has  been  studied  is'' 
its  native  home.  Some  light  has  been  thrown  upon  arctic  geological  formaiioiu, 
and  our  knowledge  of  the  sea  and  its  inhabitants  has  been  enlarged.  Ethoologj 
has  received  valuable  contributions  by  a  C0]iipar,iiive  study  of  the  various  tribe* 
of  the  Innuits,  the  raw  fish-eaters,  who  arc  scattered  over  Greenland,  Labradw, 
and  the  shores  of  the  Arctic  Ocean,  and  extend  down  the  Pacific  Coast  as  bt 
as  the  Peninsula  of  Alaska,  and  iilso  a  portion  of  the  adjacent  Asiatic  Ca«L 
The  missions  established  by  the  Moravians  among  the  Innuits,  about  the  middir 
of  the  last  century,  have  been  fruitful  in  imporlanl  results   to  tliat  supcrsdlioB 
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in  various  directioos.  Knowledge  is  priceless,  and  science  leaches  that  no  Tact 
is  so  insfgnilicant  as  to  be  overlooked.  But  the  results  flowing  from  arctic  dis- 
coveries have  been  purchased  at  a  great  sacrifice.  Many  valuable  lives  have  been 
lost  in  the  ice  fields  and  floes  of  northern  seas,  great  sufTcringliavc  been  endured, 
and  an  untold  amount  of  property  h-ns  been  lavished  on  the  expeditions.  Dur> 
ing  the  last  eight  centuries,  probably  not  less  than  one  hundred  expeditions  have 
been  fitted  out  by  national  patronage,  and  [irivate  munificence.  The  larger  por- 
tion have  sailed  in  well  equipped  ships,  while  others  have  tiavcrscd  the  country 
on  sledges.  Science  and  art  have  been  exhausted  in  fitting  out  these  expeditions 
in  the  most  elaboraie  manner,  and  nothing  lh.it  could  contribute  to  the  ultimate 
success  of  the  expeditions  has  been  overlooked  or  wanting.  The  navies  of  the 
world  have  been  stripped  of  their  most  sea-worthy  vcsseb,  and  every  appli- 
aoce  known  to  navigation  has  been  supplied.  Skill  has  been  employed  in  the 
preparation  of  food  for  long  voyages  while  ships  might  be  locked  tn  the  ice. 
Cairns  have  been  constructed  in  various  pUcet  to  preser\'e  the  records  of  lost 
expedtlions,  and  caches  located  so  that  ship-wrecked  mariners  might  not  perish. 
These  expeditions  have  been  manned  by  the  most  distinguished  navigators  of  all 
countries,  and  accompanied  by  experts  in  every  department  of  natural  science. 
We  recognixe  the  highest  and  nMst  versatile  talent  in  such  men  as  the  Cabots, 
Sir  Hugh  Willoughby,  Martin  Frobishcr,  John  Davis,  Henry  Hudson,  Von 
WrangcU,  Lord  Mulgrave,  Captain  Cook,  Sir  Alexander  Mackenzie,  Sir  John 
Ross,  Lieutenant  Parry,  Sir  John  Franklin,  William  Baflin,  Sir  George  Back, 
Dr.  King,  Dr.  Rae,  Captain  Penny,  Lieutenant  DcHaven,  Lieutenant  McQin- 
fock,  Dr.  Kane,  Dr.  Hayes,  Capuin  Hall,  I.ieiilenani  Del-ong,  Captain  Nares, 
Nordenksjold,  Lieutenant  h'rederick  Schwatka,  and  many  others.  Their  ships 
hare  vexed  the  Arctic  seas,  encountered  icebergs,  wrestled  with  Hoes,  drifted  id 
the  frozen  ice,  and  their  sledges  have  tracked  the  frozen  fields  of  the  north,  or 
been  covered  with  accumulating  drifts.  Exploring  parties  have  been  days  with- 
ooi  food,  eating  their  old  shoes  and  scraps  of  leather,  subsisting  at  last  on  rock 
tripe  and  mosses,  sleeping  with  a  single  blanket  and  deer-skins,  with  the  spirit 
thenDomcter  5;°  below  nero,  and  have  dragged  their  canoes  and  sledges  over 
the  enow  until  they  have  dropped  down  from  itheer  exhaustion,  and  multitudes 
have  left  their  bones  to  bleach  under  the  snows  of  Arctic  lands. 

When  Arctic  exploration  seemed  destined  to  prove  a  comparative  failure, 
Capt  H.  W.  Howgatc  proposed  to  estabibb  a  colony  of  fifty  persons,  on  ihe 
shores  of  Ijidy  Franklin  Bay,  where  they  would  besupplied  with  fuel  from  a  seam 
of  coal  lately  discovered.  This  Arctic  colony  was  to  be  provisioned  for  three 
years,  and  another  smaller  colony  was  to  be  established  at  Cape  Union  about 

ninety  miles  farther  north,  and  the  two  colonies  connected  by  telegraph.  The 
world  is  now  witnessing  an  expedition  sent  out  to  relieve  Lieutenant  Gredy 
whose  safety  is  problematical.  ■ 

Amidst  such  unparalleled  hardships  and  suflerings,  on  the  part  of  Arctic 
explorers,  of  nearly  all  civiliied  nations,  we  cannot  wonder  that  the  world  is  be- 
coming a  little  weary  of  Arctic  exploration,  and  many  are  asking,  "Why  is  all 

I    Vi'rll(«D  torat«  tlic  oew*  of  Ueub  UrMiyi  rsKuc  bod  been  rcvciTed.— {t^*  Bavnnr. 


this  loss  of  life  and  waste  of  treasure?"  In  view  of  these  things,  it  b  the  pur- 
pose  of  this  paper  to  propose  a  new  plan  of  Arctic  exploration,  whi^  will  not 
endanger  life  to  any  considerable  extent,  or  cost  much  public  patronage,  but  mil 
perhaps  secure  more  inpoitant  results  than  have  hitherto  been  obtainable.  It  ii 
proposed  that  our  Government,  with  the  cooperation,  if  possible,  of  other  ctril- 
ized  nations,  turn  over  this  whole  business  of  Arctic  exploration  to  an  Arctic 
corps  of  explorers,  composed  of  native  Innuils,  who  should  be  secured,  educated 
and  employed  bj-  the  (vovernmeot,  under  the  commaad  of  ao  American  ,naral 
officer,  in  the  following  manner:  Let  our  Goverument  secure  through  the  au^ 
pices  of  the  Moravian  missionaries,  laboring  among  the  Innuils,  twenty  or  nore 
of  the  yoting  mert  of  that  people  who  havearrivedattbeageof  eighteen  or  twenty 
years.  The  age  fixed  upon  should  be  the  time  of  life  when  their  physical  nature  hu 
become  accustomed  to  the  rigors  of  ad  Arctic  climate,  while  the  mind  is  still  m 
a  receptive  condition.  Sufficient  inducements  should  lie  offered  these  young 
men  to  become  cadets  at  the  Kaval  Academy,  where  they  should  be  instiucied 
in  the  English  language,  and  given  a  regular  naval  education.  U  difficulty  is 
experienced  in  obtaining  the  whole  corps  of  Innuits  at  first,  secure  one  and  edv- 
cate  him,  and  the  way  would  doubtless  be  opened  to  obtain  as  many  Ltuuits  as 
were  wanted,  upon  whom  would  gradually  dawn  the  possibilities  of  a  new  life. 
These  native  Innuits,  as  soon  as  they  could  comprehend  the  project,  would  un- 
doubtedly respond  with  alacrity,  to  the  universal  call,  to  explore  their  nattfe 
country,  aixl  to  dissolve  the  mists  which  have  liiing  over  the  polar  regiooiH 
many  centuries.  I^t  these  young  men  be  employed  in  the  nary,  as  the  Arctic 
Corps  of  Explorers,  and  put  under  the  command  uf  some  naval  officer,  of  hardy 
constitution,  like  Captain  Hall.  By  adopting  «s  far  as  necessary  methods  of  liv- 
ing employed  by  the  Innuits,  eupplcmented  by  improvements  olfered  by  ctviltu- 
lion,  such  a.  corps  would  be  enabled  to  prosecute  Arctic  exploration  under  the 
most  favorable  auspices  possible.  Thry  would  possess  the  personal  qualities 
demanded  by  the  rigors  of  an  Arctic  cltiuate.  be  familiar  with  the  methods  of 
living  adopted  by  the  natives,  supplemented  by  improved  methods,  and  posseu 
for  their  work  of  exploration  the  knowledge  and  equipments  of  modern  scientific 
research.  Let  the  Government  build  a  vckkI  adapted  to  Arctic  cxplonttioo, 
ud  furnish  it  with  all  the  necessary  cquipmcnU.  Sledges  could  be  ttsed  in  high 
latitudes,  and  the  work  could  l)e  carried  on  systematically  over  a  period  of  years, 
long  enough  to  solve  all  the  questions  of  the  Arctic  regions  which  have  been 
Studied  at  such  a  disadvanuge  and  saaifice  of  lite  and  property,  by  nearly  all 
civilised  nations,  for  Ihe  last  cif;ht  centuries.  Possibly  the  ice  barrier  surround* 
ing  the  polar  sea  could  be  passed,  and  a  vestel  Uunchedon  that  mysterious  ocean, 
whose  tides  have  ever  beaten  on  unknown  shores,  where  science  would  reap  an 
abundant  harvest,  whose  circles  of  Tacls  have  ever  been  broken  in  polar  seas. 
The  captain,  Ihe  prow  of  whose  proud  ship  plowed  the  waves  of  the  Arctic  sea 
beneath  the  very  pole,  would  have  unlockedthemyslcriesof  this  unknown  region, 
and  brought  some  compensation  to  the  nations  whose  efforts  have  been  bailed 
for  centuries,  and  whose  mariners  lie  unburied  in  many  Arctic  lands.     OOier 
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enlightened  nations  might  desire  to  share  in  the  expenses  of  such  ancxploratioD, 
coodiicted  on  natiual  and  commOD  senie  principles,  and  be  entitled  lo  reap  ran- 
tual  advantages. 

The  Arctic  corps  of  explorers  could  be  kept  fuli,  by  enlisting  and  training 
other  young  Innuits,  as  the  demands  of  the  service  might  require.  When  the 
myKlcrics  which  have  hung  over  llic  north  pole  so  many  centuries  h»ve  been 
solved,  and  the  powibilities  of  that  unknown  region  been  determined  and  utilized 
for  civilization,  the  Arctic  corps  of  explorers  could  be  tmnsforraed  into  an  Ant* 

.  arctic  corps  o(  explorers,  who  could  apply  their  skilled  powers  in  solving  the 
mysteries  of  the  south  polar  region  which  arc  as  great  perhaps  aa  those  of  the 
opposite  pole. 

The  Innuits,  as  a  people,  possess  the  natural  qualities  necessary  for  Arctic 
eiploration.  They  are  a  very  hardy  race,  and  nature  has  given  ihein  peculiar 
qualities  for  enduring  the  ti^ots  of  an  Arctic  climate.  Crantt  describes  those 
living  in  Greenland  as  "  small  hut  well  proporlioned,  broad  shouldered,  gener- 
ally less  than  five  feet  hifih,  with  high  cheek  bones,  flat  faces,  small,  lusterless 
bUck  eyes,  round  checks,  small  flat  nosce,  small  round  mouths,  long,  straight, 
coat-bUck  hair,  large  heads  and  limbs,  and  small,  soft  hands  and  feel."  They 
are  a  hardy,  active,  industrious  and  ingenious  race,  and  show  great  skill  ui  the 
construction  of  ihcir  boats  and  sledges,  weapons  and  utensils.  Their  dwellings 
«c  located  near  the  shore,  as  they  subsist  mostly  on  raw  lish,  and  are  constructed 
of  snow,  ice  or  stone,  cemented  by  turf,  and  covered  by  a  (tat  roof  of  wood  or 
turf.  FrolHsher  and  Parry  describe  some  of  their  houses  which  were  built  of  the 
boocs  of  whales  and  walruses.  In  the  preparation  of  their  dress,  which  consists 
priodpally  of  furs,  they  exhibit  a  degree  of  ingenuity  greater  than  that  of  the 
moat  skillful  furrier.  Their  small  boat  for  men  is  remarlcable  for  its  speed  and 
beauty,  and  the  Innuit  has  suoli  control  over  it  that  he  can  defy  the  storms  of 
ocean,  and  h.is  such  daring  that  he  does  not  hesitate  in  his  j(iryii<(  to  approach  and 
give  battle  to  the  polar  bear,  or  the  moostcis  of  Arctic  seas,  lliey  hunt  with 
bows  and  arrows,  spears  and  slings,  carve  oti  ivory  or  walrus  tusks  with  much 
skill,  and  are  jcrupulouslv  honest  among  thcrasclvcB.  There  can  be  no  doubt, 
that  under  the  influence  of  modern  civilization,  these  Innuils  could  be  educated 
and  inspired  to  execute  polar  cxplwation  at  a  minimum  cost  of  life  and  treasure, 
aiKl  a  maximum  of  all  possible  results  d»ircd  in  modern  limes.  Such  a  corps  of 
Arctic  explorers,  skilled  in  the  methods  and  results  of  modern  scientific  research, 
and  imbued  with  the  spirit  of  the  nineteenth  century,  wonld  not  he  without  their 
mtluence  in  dilTitUng  better  ideas  :imong  the  various  tribes  of  Innuits  scattered 
through  the  Arctic  Tcgion:>,  and  give  ihem  the  pulses  of  a  new  life. 

i  This  new  plan  for  Arctic  exploration  is  offered,  with  some  degree  of  hesi- 
tancy, for  the  consider.iiion  of  Arctic  explorers,  in  the  hope  that  although  some 
objections  seem  lo  lie  against  il,  still  it  may  contain  the  germ  of  a  new  plan  of 
exploration  which  may  be  developed  in  the  skillful  hands  of  explorers,  to  accom- 
plish all  desirable  results,  and  still  save  the  further  great  loss  of  life  and  treasure, 
which  nearly  all  civilized  nations  have  suffered  for  more  than  eight  hundred 
year*. 
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COUPILBD    BV  THE   EDITOIt. 

On  July  17th  the  thrilltDg  nevs  was  received  at  the  War  Dejurtment 
Washington  City,  D.  C,  of  llie  rcsriic  on  June  23d  of  iheaurvivonof  thcOreclr 
expedition  which  left  the  United  States  in  1881,  &nd  in  regard  to  whose  fite  the 
most  lively  apprehensions  have  existed  far  the  last  year  or  more.  This  ne«t 
was,  however,  exiremcly  depressing,  since  out  of  the  iweolyfive  persons  coraprit- 
\fi%  the  original  party  only  seven  were  found  alire,  one  of  whom  ^Ellison),  died 
8oon  after  the  discovery,  from  the  cifccia  of  an  operation  necessitated  by  his  dii- 
abled  condition. 

The  following  are  the  dispatches  received  it  the  War  Department: 

St.  Johns,  N.  F.  p  A.  M.,  July  17th. 
To  HoK.  Wm.  E.  Chani>lr«,  Secretary  of  the  Navy,  Wathinftion : 

The  Thclts,  Bear  and  Loch  Garry  arrived  here  to-day  from  West  Greenlaod, 
all  hands  well.     Tliey  separated  from  the  Alert  150  miles  north  during  a  galeal 
9  P.  M.,  June  2id,  five  miles  off  Cape  Sibine,  in  Smith's  Sound.     The  Theti) 
and  Bear  rescued  alive  Lieut.  A.  W.  Grcely,  Sergeant  Brainard,  Sergeant  Fred- 
ericks, Sergeant  Long,  Hospital  Steward  Beiderbacic,  Private  Connell  and  Ser- 
geant Ellison,  the  only  survivors  of  the  Lady  Franklin  Bay  expedition.    Sergeaal 
KUison  had  lost  both  hands  and  feet  by  frost  bite,  and  died  July  6th,  at  God 
Haven,  three  days  alter  ampuution,  which  had  become  imperative.     Seventeen 
of  the  twenty-five  persons  composing  the  expedition  perished  by  starvation  at  the 
point  where  tiicy  were  found.     Orw  was  drowned  while  sealing  to  procure  (bod. 
Twelve  of  the  bodies  of  the  dead  were  rescued  and  are  now  board  the  Thetis  and 
Bear.     One,  the  Esquimo  Turnevick;  was  buried  at   Disco  in  accordance  with 
Ae  desire  of  the  inspector  of  Western  Greenland.     Five  bodies  buried  in  the 
ice  near  (he  camp  were  swept  away  to  sea  by  the  winds  and  currents  before  tny, 
arrival  and  could  not  be  recovered.     The  names  of  the  dead  recovered,  wi 
date  of  death,  are  as  follows:    Sergeant  Cross,  January  i,  18S4;  Wederick,  ih 
Esquimo,  April  5;  Sergeant  Linn,  April  6;  Lieutenant  Ij:>ckwood,  April  9; 
gcant  Rice,  April  9 ;  Cor[)oral  Salem,  June  j ;  Private  Bender.  June  6  ;  Assisttn' 
Surgeon   Pavy,  June  6;  Sergeant  Gardner,  June   la.     Drowned  by  breakm, 
through  the  ice  while  sealing,  Jens  Edwards,  an  Esquimo,  April  14. 

I  would  urgently  suggest  that  the  bodies  now  on  board  be  placed  in  metallie' 
cases  here  for  safer  and  better  iransporiiion  in  a  sea-way.    This  appears  to  m 
imperative.     Grcely  abandoned  Fort  Conger  August  9,  1885,  and   reached 
Bftird  inlet  September  39,  following,  with  the  entire  party  well.     He  abandoned' 
all  his  boats  and  was  adrift  thirty  days  on  the  ice-floe  in  Smith's  Sound.     His  per- 
manent camp  was  eatablished  October  ai,  1883,  at  the  point  where  he  was  found. 
During  nine  months  his  [larty  had  to  live  upon  a.  scant  allowance  of  food  brought 
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from  For!  Conger  that  was  cached  at  Prayer  Harbor  and  Cape  Isabella  by  Sir 
George  Narcs  in  1875,  ^"^  *'^s  found  much  damaged  by  the  lapse  of  lime  ;  also 

00  list  cached  by  Beebe  al  Cape  Sabine  in  18S},  a  small  amount  saved  from  the 
wreck  of  the  Piuieus  in  iSS;;  and  landed  by  Lieuut.  Garltngtoti  and  Culwell  on 
the  beach  near  where  fireely's  parly  was  found.  When  these  provisions  were 
coosumed  the  party  was  ibrced  to  live  on  boiled  sealskin  stripped  from  their  seal* 
kkin  clothing  and  lichens  and  shrimps  caught  in  good  weather  when  they  were 
KtroDg  enough  (o  malie  the  exertion.  As  it  loolc  1,300  shrimps  to  till  a  gallon 
measure  tbs  labor  was  too  exhausting  to  depend  upon  them  to  sustain  life  cnlireljr. 
The  channel  between  Cape  Sabine  and  Littltrtoii  Island  did  not  close,  on  ac> 
count  of  violent  ^a\es,  all  winter,  so  that  240  rations  at  that  point  could  not  be 
reached. 

All  of  Greely's  records  and  all  of  the  instrumenls  brought  by  him  from  Fort 
CoDger  were  recovered  and  are  en  board.     From  Haie  Island  to  Smith's  Sound 

1  hod  a  consiani  and  furious  struggle  with  the  ice  in  impassable  places.  The 
solid  boiricrs  were  overcome  by  watchfulness  and  patience.  No  oportunity  to 
advance  a  mile  ex^aped  me,  and  for  several  hundred  mile*  the  ships  were  forced 
to  run  iheir  way  from  lead  to  lead  through  ice  varying  in  thickness  from  three  to 
six  feel,  and  when  rafted  niuih  greater.  The  Thetis  and  Bear  reached  Cape 
York  June  (8,  after  a  passage  of  twenty  one  days  in  Melville  Hnf,  with  two  ad- 
vance -hips  ol  the  Dundee  whalipg  Heel,  and  continued  to  Cape  Sabine,  return* 
mg  be^ca  days  later.  We  fell  in  with  seven  others  of  this  fleet  ofT  Wvstenholme 
liUnd  and  announced  Greely's  rescue  to  them,  that  they  might  not  be  delayed 
ftom  their  fishing  grounds  nor  be  templed  into  the  dangers  of  Smith's  Sound  in 
view  of  the  reward  of  $25  000  o^crcd  l)y  Congress.  Rciiirniug  across  Melville 
Bay  *re  Icll  in  with  the  Alert  and  Loclc  Garry  olT  Devil's  Thumb  struggling 
through  heavy  ice.  Commander  CoFlin  did  admirably  10  get  along  90  far  with 
the  tran(|>ort  so  early  in  the  season  before  the  opening  iiad  occurred. 

Lieutenant  Emery  with  the  Bear  has  supported  me  throughout  with  great 
skillfuUicss  and  unflinching  readiness  in  accomplishing  the  great  duty  of  relieving 
Greely.  The  Greely  patty  are  very  much  improved  since  their  rescue,  but  were 
cntKal  Hi  the  extreme  when  foimd  and  for  several  days  after.  Forty-eight  hours 
delay  in  reaching  them  would  have  been  fatal  to  all  now  living.  The  season  in 
the  DoTlh  is  late  and  the  coldest  for  ycar.i.  Smith's  Sound  was  not  o|>en  when  1 
tclt  Cape  Sabine.  'l"hc  winter  about  Melville  Bay  was  the  most  severe  for  twenty 
year*.  This  great  re.su]t  is  entirely  due  10  the  unwearied  energy  of  yourself  and 
the  Secretary  of  war  in  fitting  out  this  expedition  for  the  work  it  has  had  the 
honor  to  accomplish. 

[Signed]  W.  S.  ScHLBv,  Commander. 

General  Haten,  Cliief  Signal  Officer,  received  the  following  telegram  : 

St.  Jobns,  N.  R,  July  t;th. — For  the  first  time  in  three  centuries  England 
yield*  the  honor  of  penetrating  farthest  north.  Lieutenant  Lockwood  and 
Sdgeaot  Brainard.  May  13.  reached  LockwtKxl  Island,  latitude  83"  24',  longi- 
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tude  44°  5*.  They  saw  from  3,000  feet  elevation  no  land  w  the  Dorthwesi,  boi 
to  the  northeast  Greenland  yet  extended,  lost  to  view  in  Cape  Robert  Lincob, 
latitude  83°  35',  longitule  38°.  Lieut.  Lockwood  was  tarned  back  in  1883  by 
open  water  on  ihc  Nonli  Greenland  shore,  the  party  barely  e«apingdrifiing  imo 
the  polar  oeean.  Dr.  Pany,  in  tSSi,  following  the  Maikham  route,  was  adrifi 
one  day  in  the  polar  ocean  north  of  Cape  Joseph  Flcnry  and  escaped  to  land, 
abandoning  nearly  everything.  In  1SS2  I  made  u  spring,  and  later  a  Bummn 
trip  into  the  interior  of  Griunell  L^nd.  discovering  Lake  Haxen,  some  sixtjr  by 
tea  miles  in  extern,  which  is  fed  by  ice.  The  Cape  of  North  Grinnell  Laiwi 
drains  Ruggles  River  and  Weyprecht  Aord  into  Conybear's  Bay  and  Arciier  fionj. 

From  the  summit  of  Mount  Arthur,  5,000  fcei,  the  contour  of  the  land  vest 
of  Conger  Mountain  convinced  me  that  Grinnell  Land  tends  directly  south  fron 
Lieut.  Aldrich's  farthest  trip  in  iS;6.  In  1883  Lieut.  Lockwood  and  Sergeant 
Bisiiiard  succeeded  in  crossing  Grinnell  Land,  and  ninety  miles  from  Beaiinix 
Bay,  the  head  of  Archer's  fioid,  struck  the  head  of  a  fiord  from  the  Western  Su. 
temporarily  named  by  Ixjckwood,  Grccly  fiord.  From  ihc  center  of  the  fioid. 
in  latitude  80°  30',  longitude  78°  30',  Lieut.  Lockwood  saw  the  tiorthern  short 
termination  some  twenty  miles  west,  the  southern  shore  extending  some  fifty 
miles  with  Cape  Lockwood  some  seventy  distant,  ipjMirenlly  separate  land  from 
Grinnell  Land.  He  named  the  new  land  Arthur  Land.  Lieut.  Lockwood  fol- 
lowed, going  and  returning,  an  ice  cape  averaging  about  150  feet  perpeendioi- 
lar  face.  It  lollovvs  thai  Grinnell  Lind  in  the  interior  is  ice-capped  with  a  bell 
of  country-  some  sixty  miles  wide  between  the  northern  and  southern  ice  capet. 
In  March,  1884,  Sergeant  l^ng,  while  hunting,  looked  from  the  northwest  side 
of  Mount  Carey  to  Hayes'  Sound,  seeing  on  the  northern  coast  three  capes  west- 
ward of  the  farthest  seen  by  -Nares  in  1876.  1*hc  sound  extends  some  twenty 
miles  farther  wc^t  than  shown  by  the  English  chart,  but  is  possibly  shut  in  by 
land  which  showed  lip  across  the  western  end.  The  two  years  station  duties, 
obser^'aiions,  ail  explorations  and  the  retreat  to  Cape  Sabine  were  accomplished 
without  loss  of  life,  disease,  serious  accident  or  even  severe  frost  bites.  No 
scurvy  was  experienced  at  Conger  and  but  one  death  from  it  occtirred  last  winter. 
[Signed]  Gkekiv,  Conimaoding. 

A  second  dispatch  frran  Lieutenant  Gieely  was  as  follows  ; 

St.  Johms,  July  17th. 
Chiif  Signal  Orricra.  Washington: 

Brainard,  Uiedcrback,  Connell,  Tredericks,  Long  and  myself,  sole  survivon, 
arrived  to-day,  having  been  rescued  at  the  point  of  death  from  starvation  by  the 
relief  ship.'j,  Thetis  and  Hear,  June  aa,  at  Camp  Clay,  northwest  of  Cape  Sabine. 
.\U  are  now  in  good  health,  but  weak.  Sergeant  Ellison  was  rescued,  but  died 
July  <S.  Cross  died  last  January;  Christiansen,  Linn,  Rice,  I./)ckwood,  Jewdl 
and  Edwards  in  April ;  Ellis,  Ralston.  Whistler,  and  Israel  in  May ;  Kishngbory 
Salor,  Henry,  Hcndcr,  Pavy.  Gardner  and  Schneider  in  June.  We  abandoned 
Fort  Conger  August  9,  were  frozen  in  a  pack  off  Victoria  Head  August  t% 
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abandoned  the  steam  Uuncli  September  ii,  eleven  miles  nortlieiui  of  Cocked  Hat 
Island.  When  on  the  point  of  landing  we  were  three  limes  driven  by  Roulhvrest 
storms  into  Kane's  Sea.  Wc  finally  landed  September  79 in  David  Inlet,  Learn- 
tog  by  scouting  parties  of  the  ProtctiE  disaster  and  ttiat  no  provisions  hod  been 
left  for  us  from  Cape  [sabeltd  to  Sabine,  ve  moved  and  est-tblished  winter  quarters 
at  Camp  Clay,  half  way  between  Sab  ne  and  Cocked  Hat.  An  iiivcntory  showed 
that  daily  ratio&i  of  four  and  one*iliird  ounces  of  tneai,  seven  ounces  t»r  bread 
and  dog  biscuits,  and  four  ounces  of  miscellaneous  food,  the  party  would  have 
tea  days  full  rations  left  for  cio»iiig  Smith's  Sotmd  to  Littleton  liUud.  Unfor- 
tunately Smith  Soui>d  remained  open  the  entire  winter,  and  crossing  was  imprae- 
itcable.  Game  failed  defpiie  daily  hunting  from  early  in  February.  Before  the 
bUD  returned  only  500  pounds  of  meat  was  obtained  this  year.  Minute  shrinips, 
sea  weed,  sassaltas,  rock  llchensn  and  sealskin  were  resorted  to  for  food,  with 
rrsalts  as  shown  by  the  number  of  survivors.  The  la5t  regular  food  was  issued 
May  14.  Only  150  pounds  of  meat  was  left  by  Garlington,  which  compelled  me 
10  send  on  November  4  men  to  obtain  144  pounds  of  Engli:th  meat  at  Isabella. 
During  the  ttip  Ellison  frczc  both  hinds  and  feet  and  lost  ihem  all ;  surviving, 
however,  through  our  terrible  winter  and  spring,  until  July  6.  'Vht  survivors 
owe  their  lives  to  the  indomitable  energy  of  Captain  Schley  and  Lieut.  Emery, 
who,  preceded  by  three,  and  accompanied  by  five,  whalers,  forced  their  vesseU 
from  Upernavik,  through  Melville  I^y  into  Norihwaier,  at  Ca|te  York,  with  the 
(oremost  whaler.  They  gained  a  yard  whenever  possible,  and  always  held  il. 
Smith's  Sound  was  crossed  and  the  party  rescued  during  one  of  the  most  violent 
gales  that  we  have  ever  known.  The  boats  were  handled  only  at  the  risk  of 
swamping.  Four  of  us  were  then  unable  to  walk,  and  could  not  have  survived 
exceeding  twenty-four  bours.  Every  care  and  attention  was  given  us.  We 
saved  tod  bring  back  copies  of  meteorological,  tidal,  astronomical,  magnetic, 
pecduluin  and  other  observations,  also  pendulum  and  standard  thermometers, 
forty-eiKhi  photographic  negatives.  A  collection  ol  blanks  and  photographic 
proofs,  lu^]uimn  relics  and  niher  things  were  necessarily  abandoned.  The  Thetis 
remains  here  five  days  probably. 

[Signed]  Grcelv,  Commanding. 

The  following  despatch  was  sent  Lieutenant  Greely  in  reply: 

Signal  Service  OprtCE,  July  17. 
Dbvtinant  a.  W.   Griklv,  St.  John: 

Our  hearts  are  flowing  with  gladness  and  thanks  to  God  for  your  safety, 
and  in  sadness  for  those  who  without  fault  of  yours  are  dead.  Your  family  are 
well  and  at  San  Diego. 

W.    B.    HAZEtf. 

The  news  of  the  rescue  of  Lieutenant  Greely  created  much  excitement  in 
Washington  City.  The  telegram  from  Commander  Schley  was  received  by  Rear 
Admiral  Nichols,  acting  Secretary  of  the  Navy,  who  immediately  communicated 
ita  contents  to  Lieutenant-General  Sheridan,  acting  Secretary  of  War.     They  pro- 
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ceeded  to  the  White  House  and  showed  the  telegram  to  the  President,  who  has 
taken  deep  interest  in  the  expediiion  and  who  expressed  great  concern  at  the  sad 
death  of  so  many  of  the  party.  A  copy  of  the  telegram  was  telegraphed  to  Sec- 
retary Chandler  at  West  Point,  and  to  Secretary  Lincoln  at  New  York.  The 
families  of  Lieut.  Greely,  Lieut.-Commander  3chley  and  Lieut-Emery  were  also 
informed  of  their  rescue.  Rear  Admiral  Nichols  to-day  telegraphed  Commander 
Schley  at  St.  Johns,  as  follows:  "  Use  your  discretion  about  the  care  and  trans- 
portation of  bodies.  Report  by  wire  when  ready  to  sail  for  New  York.  The 
department  sends  most  hearty  congratulations  to  yourself,  officers  and  men." 

The  following  despatch  was  forwarded  by  Secretary  Chandler  from  West 
Point : 
Commander  W.  S.  Schley,  St.  Johns,  N.  F.: 

Receive  my  congratulations  and  thanks  for  yourself  and  your  whole  com- 
mand for  your  prudence,  perseverance  and  courage  in  reaching  our  dead  and 
dying  countrymen.  The  hearts  of  the  American  people  go  out  with  great  aflec- 
tion  to  Lieut.  Greely  and  the  few  survivors  of  his  deadly  peril.  Care  for  them 
unremittingly,  and  bid  them  be  cheerful  and  hopeful  on  account  of  what  life  has 
yet  in  store  for  them.  Preserve  tenderly  the  remains  of  the  heroic  dead,  prepare 
them  according  to  your  judgment,  and  bring  them  home. 

[Signed]  W.  E.  Chandler,  Secretary  of  the  Navy, 

The  following  telegram  was  also  sent : 
LiKUTENANT  Greelv,  St.  Johns : 

Your  dispatches  are  most  satisfactory  and  show  your  expedition  to  have  been 
in  the  highest  degree  successful  in  every  particular.  This  fact  is  not  affected  by 
the  disaster  later. 

W.  B.   Hazen. 

On  arrival  at  the  anchorage  of  the  relief  squadron  an  associated  press  corres- 
pondent interviewed  Lieut.  Greely  and  other  survivors  of  the  Arctic  colony. 
The  foUowidg  facts  were  disclosed ;  After  passing  two  winters  at  Fort  Conger  in 
scientific  researches,  Lieut,  Greely,  with  his  whole  party  intact,  broke  up  their 
encampment  and  commenced  a  southward  descent.  This  was  accomplished 
amid  great  perils  from  gales  of  wind,  ice  nips  and  other  casualties.  Cape  Sabine 
having  been  reached,  a  temporary  home  was  erected,  built  of  stone  and  covered 
by  the  boats'  sails  brought  along  by  the  party.  On  the  jpth  of  September  winter 
quarters  were  established  at  Cape  Sabine.  The  commissariat  had  become  very 
meager,  and  the  cache  of  provisions  left  by  the  Proteus  last  year  but  poorly  sup- 
plemented it.  The  steam  launch  had  become  fast  on  the  ice  a  few  weeks  pre- 
vious and  had  to  be  abandoned  during  the  whole  winter. 

The  first  havoc  in  the  ranks  was  early  in  January,  when  one  of  the  men 
dropped  off  with  scurvy.  On  the  9th  of  April  Lieut.  Lockwood  and  Mr.  Rice, 
the  photographer,  succumbed  after  a  heroic  attempt  to  secure  for  their  starving 
comi^des  about  200  pounds  of  meat  supposed  to  be  cached  at  a  place  named 
Bad  Creek,  distant  about  fifteen  miles  from  the  encampment.     Israel,  the  astro. 
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Bomcr,  perished  May  771I1T  L.*  Kislingbury  died  June  ist,  and  Or.  Pay)',  ibe 
SBluraltst,  slept  in  death  June  6th.  Not  one  of  the  victims  realized  that  death 
was  so  near.  They  a^ll  died  n  tniiiquil,  painless  death.  Two  K<(quimaux  jJso 
perished;  one  of  staivation,  the  other  drowned,  his  kayak  being  pierced  bjrsome 
jiewljr  fonncd  ice  April  i7lh,  thus  cutting  ofTall  prospecting  for  a  supply  of  seal 
Vaeat  for  the  starving  explorers.  The  Esquimaux  were  most  faithful  and  devoted 
followers  and  helpers  of  Lieut.  Grccly.  KlIiEon  was  rescued  and  safely  brought 
•Dfi  board  the  steamship  Bear,  where  he  died  a  few  days  subsequently.  His  is 
SD  extraordinary  instance  of  human  endurance.  While  away  soioc  Icn  miles  from 
bb  hut  last  winter  the  temperature  suddenly  dropped  48°  bdow  zero.  His  hands 
and  feet  were  froren  to  the  very  bone,  and  he  was  drafjgcd  by  his  comrades  in 
mn  almost  dying  condition  to  his  liui.  Hit  feet  and  hands  were  literally  ainpu- 
Uied  by  the  incisive  frost,  and  in  this  terrible  suie  he  lived  through  the  dismal 
months  that  intervened  between  that  lime  and  the  rescue. 

The  bodies  of  twelve  ot  the  victims  have  l>ccn  brought  up  by  the  sleamera 
Bear  and  Thetis,  embalmed  in  tanks  filled  with  alcohol.     The  survivors  are  all 

fewell  and  rapidly  gaining  ticsh  and  strength.  Lieut.  Greely,  who  was  in 
eedingly  critical  condition  when  transferred  to  the  Tlietis,  is  now  able  to 
move  about.  This  morning  he  drove  out  for  an  hour's  ride  to  get  the  country 
kir  and  came  back  quite  recuperated. 

The  rescue  took  place  on  the  33d  of  June  under  circumstances  of  great  diffi- 

Bal^.     The  Thetis  and  Bear  lay  off  from  the  shore  about  three  hundred  yards. 

niere  was  a  terrific  gale  blowing  from  the  southwest,  a  heavy  sea  was  running, 
ind  s  formidable  ice  nip  was  app.ircntly  inevitable.     Lieut.  Grccly  and  the  other 

nx  sorvivors  bad  to  be  transferred  from  their  camp  to  the  steam  launch  and 
vhale  boat  in  their  sleeping  bags,  and  while  vteaming  from  land  to  the  ships  the 
destruction  o(  the  whole  party  at  one  ume  seemed  certain.  Thf  sea  swept  furi- 
ously over  them,  and  the  fury  of  the  wind  threatened  at  every  instant  to  capsize 

ben. 

At  length  they  were  safely  placed  on  board  the  rescuing  squadron,  where 
every  possible  preparation  had  been  made  to  secure  their  recovery.  The  Greely 
party  reached  the  highest  latitude  ever  yet  reached  by  polar  explorers,  namely, 
83*  35  s-io'.  The  coast  of  Greenland  was  carried  up  to  85*  35',  by  obscrva- 
boti,  and  named  Cape  Lincoln.  The  steamship  Alert  pailcd  company  with  the 
iquadron  yesterday  off  Turk  Island  and  has  not  yet  reached  port. 

It  was  discovered  during  the  |)a$t  winter  by  Lieut.  Greely  that  Cape  Sabine 
was  part  of  an  inland,  not  the  mainland,  as  was  thought  by  previous  geographers. 
It  is  scfiaratcd  from  the  mainland  by  a  narrow  creek,  now  called  Rice's  Strait,  in 
Bienory  of  the  dead  photographer.     Lieut.   Greely  informed   a  correspondent 

hat  A  Urge  body  of  valuable  scientific  work  had  been  done  during  the  two  $ca> 
was  spent  at  Fort  Conger  by  himself  and  his  lieiiten.inU.  .\bout  3.500  milet  of 
txploralion  had  been  cfTcctcd  and  many  valuable  observations,  magnetic,  ther- 
laometcric  and  mctcorologic  had  been  mitdc.  The  winter  of  1 S81  was  the  sever* 
nt  of  the  three.     The  mean  of  the  thermoraeier  during  February  was  48'  below 
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zero.  Seals  neie  observed  a»  high  up  in  latitude  as*8t^  aiid  6".  Several  Tsiie- 
licE  of  duclu  were  observed  and  a  varieiy  of  other  bitdi  knowo  and  unkDovn  tc 
ornithologists.  Over  loo  musk-oxen  were  slaughtered  during  the  two  weeks' 
residence  at  Fort  Conger.  Tlietr  flesh  jiroved  verj'  valuable  food,  being  palitt- 
Ue,  wholesome  and  ntitrilious.  Ttie  whole  official  work  of  the  expedition,  plaii^ 
sketches  and  photographic  plates  and  scientific  sketches,  have  been  saved  ao<i 
brought  home  by  Lieut.  Greely. 

Sergeant  Long,  ol  the  Oreelj^  pitrty,  who  was  the  first  to  respond  to  the  wel- 
come tone  uf  the  steam  whistle,  says  he  and  Sergeant  Brainard  were  first  to  hear 
the  sound  and  they  helped  each  other  to  crawl  out  of  the  tent.  When  I^ng  got 
clear  of  the  entanglement  of  tlic  lent,  which  had  been  swept  to  the  ground,  he 
rose  to  his  feet  with  great  difficulty  and  succeeded  in  clambering  up  to  the  rock 
that  gave  the  most  extensive  view  in  that  neighborhood,  and  Brainard  went  bick 
to  the  tent,  but  Long  remained  looking  out  searchingly  in  every  direction  foi 
some  strange  object.  Ai  length  he  uw  the  unwonted  sight  of  a  large  black 
object  about  a.  mile  distant,  which  at  first  looked  like  a  rock,  but  he  koew  there 
was  no  rock  in  that  line.  Suddenly  the  approaching  ste«m  launch  changed  in 
course  and  Long  recognijed  the  approach  of  the  rescuers. 

He  came  down  from  the  rock,  went  toward  the  camp,  raised  tlie  dag  pole 
and  fl.ig  which  had  been  blown  down  during  the  gale  and  held  it  for  about  two 
minutes — until  his  strength  gave  out  and  it  was  blown  once  more  to  the  ground. 
He  then  advanced  lotteringly  in  the  direction  of  the  little  steamer  and  in  a  few 
minutes  the  warm  h.ind  of  Capinin  Ash  had  grasped  hie  in  greeting. 

Maurice  Cunndl,  who  is  still  excessively  weak,  slated  in  an  interview  thst 
for  some  daya  after  his  rescue  be  had  no  recollection  of  anything  that  transpired. 
He  did  not  hear  the  awakcDing  scream  of  the  whistle  and  when  his  comrades 
shook  him  up  from  his  prostrate  |)osiiioii  in  camp  and  told  him  succor  was  ai 
hand,  he  wildly  exclaimed  "  for  God's  sake  let  me  die  in  peace!  "  A  teaspoon- 
ful  of  brandy  applied  to  his  lips  called  back  the  fleeting  life-spark,  for  Conndl 
could  not  have  survived  more  than  a  few  hours.  He  was  by  far  the  weakest  of 
the  seven  survivors,  and  the  strongeet  must  have  succumbed  within  forty-eight 
hours,     ■ 

'Hie  story  told  by  Connell  from  his  recollection  of  their  starving  experience  is 
aimplf  heartrending.  How  they  burned  the  hair  off  their  sealskin  boots  and 
coAts,  cut  ihem  into  strips,  boiled  them  into  stew  and  ate  voraciously  of  Iheoa 
till  their  stomachs  rebelled  and  nausea  and  weakness  ensued.  In  several  caset 
nature  gave  no  call  for  twelve,  fifteen  and  even  eighteen  days,  and  then  bloody 
hcmoiihagc  and  consequent  weakness  ensued,  prostrating  the  victim  for  several 
kys.  The  difHculty  of  keeping  the  heat  in  the  body  was  very  great.  The  rale 
the  camp  was  to  permit  no  one  to  sleep  longer  than  two  hours.  He  mat 
■wakened  roughly  and  called  upon  to  shake  himself,  beat  his  hands  and  pound 
his  feci  and  restore  circulation.  This  was  found  absolutely  necessar>-  to  prevent 
torpor  and  possibly  death,  the  usual  accompanimenis  of  intense  cold. 

Contmauder  Schley  has  received  instiuclions  from  the  Secretary  of  the  Navy 
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to  remain  at  Si.  Johns  until  there  arc  twelve  iron  caskets  constructed  to  receive 
the  bodies  of  the  deceased  explorers.  The  survivors  are  all  doing  well,  but  are 
still  weak  and  suffering  /rom  nervous  prostration.  Lieut.  Oreely  has  improved 
from  I30  pounds,  his  weight  or  the  23d  or  June,  to  169  pounds.  Sergeant 
Brainaid  and  others  are  pulling  up  proportionately.  The  weather  here  is 
delightful,  and  all  that  could  be  desired  for  the  sufferers,  the  mercury  ranging  be- 
tween 65'  and  75".  Great  sympathy  is  evinced  by  all  classes  here,  alike  for  the 
survivors  and  the  dead,  and  every  token  of  respect  is  mani/ested  for  them. 

The  Thetis  and  Bear  as  they  ride  quietly  at  anchor  in  the  harbor  of  St,  Johns 
wear  a  somber  and  mounful  appearance,  with  the  tlag  of  the  United  States  at 
half  mast.  The  United  States  wiir  ship  Alert  arrived  here  at  8  P.  M.  Her  de- 
tention was  caused  by  fog  and  scorch  for  the  other  ships  of  the  squadron.  All 
OQ  board  are  well. 

Sergeant  Julius  R.  Fredericks  relates  a  mournfutly  tragic  story  of  the  sad  death 
on  Ihe  ice  covered  ground  of  George  Rice,  the  artist  of  the  expedition.  April 
6tb  Rice  and  Fredericks  volunteered  to  leave  camp  to  proceed  a  distance  of 
twenty-five  miles  for  some  meat  that  was  cached  near  Cape  Isabella.  They  had 
a  sled,  rifle  and  hatchet  and  provisions  for  five  days.  They  traveled  for  three 
days,  but  failed  to  lind  the  cache.  On  their  way  to  camp,  Rice  liccame  weak 
and  finally  gave  up.  lie  was  attacked  by  bloody  flux  that  gradually  wore  bim 
down.  He  succumbed  .and  was  interred  in  an  ice  grave  by  his  companion. 
Fredericks  camped  out  that  night  under  the  fragment  of  a  boat  and  next  day 
revisited  his  companion  to  psy  bis  last  tribute  to  his  remains.  Fredericks  retained 
sufBcicat  strength  to  drag  back  the  sled  with  the  hatchet,  rifle  and  cooking  uten- 
sils to  the  camp,  where  he  encountered  more  woe  in  the  form  of  the  death  of 
Ijeatenant  I^ockwood,  another  of  the  party.  The  cached  meat  that  Fredericks 
and  Kice  were  in  scaicli  of  was  brought  by  them  April  6th,  from  Cape  Isabella 
.and  abandoned  next  day  in  order  to  drag  Ellison,  one  of  their  party  who  had 
been  frozen,  into  camp.  Rice  was  the  life  of  the  Orcely  party,  full  of  hope, 
buoyancy  and  energy,  and  his  death  was  a  terrible  blow  lo  them.  He  died  in  a 
brave  struggle  lo  prolong  their  existence. 

Meager  as  Ihe  news  is  of  the  details  of  the  rescue,  the  fearful  mortality  of 
the  little  colony  in  its  endeavors  10  escape  from  exile,  tells  a  story  of  hardships 
and  suffering  that  needs  no  elaboration. 

'fhc  parly  was  rc-scued  at  Cape  Sabine  in  latitude  79°  and  opposite  Littleton 
Island,  near  where  the  Froteus  sank  last  year,  en  route  to  rescue  the  Gredy 
ot^ony  at  1-ady  Franklin's  Bay,  in  latitude  8a°.  The  long  journey  over  a  track* 
IcM  waste  of  snow  and  ice,  with  great  glaciers  to  traverse,  tietwcen  l<ady  Frank- 
Un's  Bay  and  Cape  Sabine,  must  have  been  full  of  toil  and  suffering,  with  many 
examples  of  heroic  fortitude  and  endurance,  for  it  it  understood-ihe  whole  party 
reached  Cape  Sabine  in  safety. 

There  the  great  sufferings  began,  for  theborean  blast  of  the  polar  region  kept 
ibc  sea  open,  and  being  without  boats  Littleton  Island  could  not  be  reached,  where 
f4x)vi5ions  were  cached  the  year  previous  by  the  ill-fated  Proteus  cxpcditioo. 


174 


KANSAS  CITY  REVIEW  OP  SCIENCE. 


Sun-aiton  sat  in,  and  famine,  combined  with  cxptKure,  look  one  after  the  oliia 
off.  until  seven  only  orihc  twenty  Tive  pickvd  men  for  this  polar  expedition  wett 
left  lo  tell  the  Rtoiy  of  the  last  Arctic  tragedy. 

Besides  Lieut.  Greely  there  were  two  other  commtsiiooed  officers  and  a  stir 
geon,  and  of  these  Lieut,  Grccly  alone  survives,  the  other  survivors  being  enliKed 
men. 

It  is  strange,  or  appears  so  lo  the  writer,  that  Lieut  Greely,  whom  he  Ictiev 
well,  should  have  been  one  of  the  survivors.  He  was  oot  «  strong  man,  or 
robust  in  appearance.  He  is  about  six  feet  tall,  slender,  rather  delicate  iu  a|> 
pcarancc,  and  very  nearsighted.  Mc  Is  the  last  man  any  of  his  Bcqualstaocn 
would  have  thuugfal  would  volunteer  for  such  perilous  service,  and  having  volun- 
teered, it  was  believed  he  never  would  survive  ihe  hardships. 

First  Lieutenant  Grecly,  of  the  Fifth  Cavalry,  became  lired  with  zeal  siid 
eniliusiasm  alwut  the  meteorology  of  ibe  polar  regions  through  his  conttectioa 
with  the  Signal  Bureau  of  Ihe  army,  and  he  was  led  even  before  be  started  oa 
this  expedition  to  volunteer  to  go  out  in  the  Gulnare,  a  vessel  Ca|>tain  Howgatr, 
of  the  Signal  Service,  had  fitted  out  for  polar  exploraiion,  but  which  was  con- 
demned as  unseaworthy  before  she  set  saiL  Lieut.  Grcely's  survival  is  foitiuiflte, 
aside  from  the  gratification  we  mutt  all  feel  because  of  the  rescue  of  so  gaUani  an 
officer,  because  if  ihe  two  years'  residence  In  the  Arctic  regions  has  developed 
ftoylhiog  benclicial  to  science,  Lieut.  Grecly  will  be  most  <:umpetent  to  impart  il. 

The  loss  of  the  others  will  be  deeply  deplored,  while  all  must  rejoice  oret 
the  salvation  of  the  few. 

One  of  ihe  most  prominent,  and  decidedly  the  most  enthusiastic  member  of] 
the  Grccly  party,  was  I>r.  OcUve  Pavy,  a  citizen  of  Missouri,  who  died  of  Btan-a-| 
tioD  on  June  6th  of  this  year.  The  Doctor  was  born  in  France,  J  une  xt,  1 845. 
and  did  not  come  to  .'America  until  just  before  the  cluse  of  the  Franco-Prussian 
war.  He  was  a  gentleman  of  high  atMinmenti.  a  ripe  scholar,  skillful  surgeoo, 
facile  wriicr  and  genial  companion.  He  was  almost  a  monomaniac  on  the  sob- 
jcct  of  polar  explorations  and  for  several  years  acted  as  Private  Secretary  for 
Lairben,  the  renowned  French  scientist  and  explorer,  also  an  enthusiast  on  Arc- 
tic (Jiscovcrics.  lie  imbued  the  young  Frenchman  with  the  sLame  spirit  for  le- 
seard)  to  the  regions  of  the  frozen  North.  Lamtiert  had  received  assurances 
from  the  French  Government  thai  an  expedition  would  be  fitted  out  to  go  to  the 
Arctic  circle,  of  which  he  was  lo  receive  command,  and  Pavy  would  have  been 
one  of  his  associates,  but  the  Franco- Prussian  war  put  an  end  to  the  proposcfl 
expedition. 

In  1878  Dr.  Pavy  married  Miss  LiUa  Stone,  the  daughter  of  a  minister  at 
Lebanon,  III-,  an  estimable  and  talented  lady  who  encouraged  her  husband  u 
his  cherished  designs.  For  two  years  and  a  half  Mr.  and  Mrs.  Pavy  resided  in 
St.  Louis,  and  he  was  employed  for  some  time  as  physician  in  the  Mej'er  Iron 
Works.  The  unfortunate  Frenchman  talked  constantly  about  a  trip  to  the  pole; 
and  it  was  through  Lieut.  J.  H.  Weber,  of  the  Uniied  States  Signal  Service  is 
St.  Louis,  that  he  was  brought  into  communication  with  Captain  Howgatc,  whicl 
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[  resulted  in  his  engagcnaent  as  surgeoa  and  naturalist  on  the  Gulnare,  and  bis  sub- 
KoiicQt  addition  lo  the  ill-fated  Greelf  party.  'ITie  widow  of  Dr.  Pavy  is  residing 
»l  Maiyvillc,  Mo.,  where  she  has  be-en  conducting  asclircl  school  for  young  ladles. 
The  deceased  had  a  number  of  friends  in  Si.  Louis,  wlio  regret  that  he  canie  to 
■uch  a  Icrtihie  death.  A  inovcmcnt  was  started  on  'Change,  in  St.  Louis,  by  D. 
K.  Kmncis,  Michael  McKnnis,  Enjni;  Hill,  Seth  Cobb  and  olher  prominent  mer- 
chants, to  laisc  a  fund  for  the  suppor!  of  the  heroic  wife  of  Ur,  Vavy,  who  has 
been  lett  in  embarrasKed  circumstances.  It  is  urged  in  behalf  of  the  subscription 
that  Dr.  Pavy  was  ihc  only  member  of  the  Grccly  expedition  who  resided  in  Mis- 
souri, and  it  would  be  a  graceful  compUtnent  to  the  worthy  widow  and  a  mark  of 
respect  to  the  dead,  were  a  liberal  sura  presented  to  her  with  the  best  wishes  of 
the  people  of  St.  Louis  and  Missouri. 

Until  Lieut.  Greely's  reports  are  made  public  this  polar  expedition  cannot 
be  declared  a  faiUrc,  hut  ihc  disposition  is  to  entertain  the  belief  that  nothing 
can  be  learned  behind  the  ice  barriers  of  the  north  that  will  compensate  for  the 
sufferings  every  polar  expedition  has  entailed  and  the  loss  of  life  all  have  caused. 

The  "  open  |Xilar  sea  "  is  as  much  of  a  mystery  as  ever.  A  great  majority 
of  navigators  and  men  of  science  arc  convinced  that  the  nonhcrn  bub  of  the 
tmiverse  \%  aun-ounded  by  solid  ice,  and  yet  one  of  Lieut.  Greely's  dbpatchea 
iniimate  that  there  really  is  open  water  up  in  that  region,  x%  the  minority  claim. 
In  a  year  or  two,  we  suppose,  after  Greely's  discoveries  have  been  published  and 
suggested,  somebody  will  propose  fitting  out  another  expedition  to  solve  the  pro- 
blem. 'Ilie  scicnliric  results,  if  any,  accomplished  by  the  colony  at  Lady  Frank- 
lin Bay  are  yet  to  be  made  known. 

As  barren  and  destitute  of  the  means  of  sustenance  af  Lieut.  Greely  found 
the  polar  region,  there  is  a  well  defined  theory  among  scientists  thai  life  began  at 
the  poles.  The  theory  is  that  the  poles  were  at  first  fitted  to  produce  life,  which 
consequciUlT^  began  atthenuitlicrn  and  southern  cAtremitiesof  the  globe,  develop- 
ing iodepeudently,  but  to  a  certain  extent  correspondingly,  as  the  conditions  were 
fimtlar.  By  the  secular  cooling  of  the  earth  the  poles  finally  became  unfitted  to 
support  life,  and  such  forms  as  did  not  perish  in  the  changes  of  the  earth'.!  sur- 
I  face  skiwiy  migrated  toward  the  equator,  changing  in  the  course  of  years,  and  ultt- 
inately  giving  rise  to  a  fauna  which  over  the  most  of  the  globe  consists  of  a  mix- 
ture of  noTihern  and  southern  forms. 

Many  facts  derived  from  the  Northern  Hemisphere  lend  support  to  thit 
theory,  and  the  Southern  Hcmisjihcre  is  adding  facts  to  confirm  the  theory. 
The  animals  of  the  Northern  Hemisphere  are  almost  identical  throughout  the 
world's  circuit.  The  same  families  and  even  the  same  species  of  mammals  and 
birds  are  common  to  the  North  in  the  Old  and  New  World.  'I"he  elk,  reindeer, 
the  beaver,  lynx,  fox,  and  wolf,  for  instance,  of  the  Old  World  are  specifically 
idcDtified  with  those  of  the  New. 

Remains  of  animals  now  regarded  as  tropical,  such  as  the  elephant,  hippo- 
potamus, lion,  etc.,  are  common  in  the  tertiary  strata  of  (emperate  and  even  the 
I  polar  regions.     This  is  proof  of  a  southern  migration  when  the  climate  changed. 
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In  Patagonia  remains  of  mammaU  are  found  which  tend  to  show  that  ibe  faunt 
Patagonia  preceded  lliatofthe  Argentine  Republic,  and,  moreciver,  the  asint. 
of  South  America  tiavc  thcii  counterpart  in  Australia  and  Africa.     The  flora 
the  Southern  Hemisphere  in  the  Old  and  New  Worlds  correspond,  and  llie  iosvl 
remains  in  the  Eastern  and  Western  Hemispheres  correspond  around  the  world's 
circuit,     Thcw  resemblances  become  more  marked  when  Ashes,  insects,  and  the 
mollusca  of  the  Old  and  New  Worlds  arc  considered. 

At  least  one  result  gratiiyinjt  to  our  national  vanity  has  been  accompUshed 
by  the  polar  expeditions  from  the  United  States  within  the  last  fifteen  years — the 
geography  of  the  Arctic  regions  has  been  enriched  by  a  great  many   familiar 
American  nanoes.     The  English  for  .1  long  time  had  a  monopol)*  of  this  nomen- 
clature, and  the  names  of  their  great  explorers,  naval  commanders,  reignuig    ' 
princes  and  some  of  their  "sisters,  cousins,  and  aunts,"  are  perpetuated  ia  thefl 
guirs,  straits,  channels,  capes,  headlands,  and  islands  of  the  pdar  seas.     The  ex-     ' 
pedition  of  C^iplftii)  Hall,  and  the  two  years'  residence  of  I.ieut.  Greely  in  ihe 
upper  polar  regions,  has  glTen  to  some  of  the  prominent  men  of  our  own  countr 
a  place  in  Arctic  geography. 

Cape  Robert  Lincoln  at  present  overtops  all  the  de&ignated  points  on  th« 
polar  map.  It  is  in  north  latitude  83*  35',  longitude  jS*.  It  may  be  a  century 
before  the  explorers  of  any  other  land  carry  a  hi.sioric  name  nearer  to  the  pole. 
Locltwood  Island,  named  in  honor  of  the  gallant  young  soldier  who  discovered 
it,  is  in  latitude  83°  34',  and  this  may  for  many  years  tcmain  one  of  the  cxtrctM 
outposts  of  Arctic  discovery.  Arthur  Land  is  not  quite  so  far  away,  but  still  it  ii 
some  thousands  of  miles  too  near  the  Pole  to  be  an  agreeable  place  of  residence. 
We  have  Hayes  Sound.  Grccly  Fiord,  Cape  Joseph  Henry.  Hazen  Lake,  and, 
many  other  titles  tliat  bring  before  us  the  man  of  our  own  generation,  whose 
names  have  been  used  to  designate  land-marks  and  water  marks  on  the  way  )0: 
the  Pole. 

The  admirable  dispatches  from  St.  John's  give  a  most  interesting  account 
the  operations  of  Lieut.  Greely's  i»rty  during  their  two  years'  stay  ai  Fori  Cod' 
ger,  and  of  the  mode  of  living  at  a  hyperborean  station.  Astronomical,  mete0^ 
ologicdl,  and  magnetic  observations  were  taken  every  day  until  the  station  wu 
abandoned.  A  number  of  the  dogs  taken  to  Ihe  station  died 'during  the  first  sea* 
son,  but  by  taking  good  care  of  those  that  were  left,  and  of  the  new  litters  that 
itom  time  to  time  a))pcaTcd,  l.icui,  firecly  was  able  to  keep  up  eiTcctivc  teams 
tta  exploration.  A  number  of  expeditions  were  made  aaoss  the  chaunel  to  the 
Greenland  Coast.  The  lowest  natural  temperature  ever  recorded  was  noted  hj 
Sergeant  Brainard  during  one  of  these  expeditions — minus  61  *.  Two  of  the  men. 
Rice  and  Jans,  returned  to  the  station  to  get  some  additional  supplies  for  tme  of 
the  exploring  parties,  travelling  a  distance  of  fifty  miles,  without  sleeping  bogs  or 
tents,  the  temperature  being  mitius  40°.  They  got  «*bat  was  needed  and  wem 
back  to  their  party,  making  the  trip  in  five  days.  If  Arctic  exploraiioa  doe% 
nothing  eUe,  il  shows  that  the  human  body  can  endure  a  great  deal  of  cold. 

When  Lieut.  Lockwood  made  his  journey  to  the  highest  northern  point  ever 
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trodden  by  man  (83*  14. 5')  he  was  accompanied  by  only  Kfto  inirn— Brain  aid  and 
Cbrbtiaoscn.  He  carried  ilnny-tive  days'  provisions  on  a  sled  drawn  by  dogs. 
At  ihis  remote  point  traces  of  rnimal  life  were  abundaui,  tracks  (rf  hares,  lem- 
tmngs,  plaiiiitgan,  and  snuv-Uuntiug  :  a  little  further  south  were  seen  the  tracks 
of  bears  and  signs  of  the  musk  ox.  This  expedition  lasted  fifty-ntne  days,  and 
no  one  engaged  in  it  suffeKd  any  serious  consequence*  fr&m  the  prolonged  ex- 
[poMire. 


NEW  ZEALAND. 


W.    DAWSON,    SflCtWND,  letO. 

Having  been  much  interested  in  Professor  Pritchett's  aiUcle  on  "The  Tran- 
Islt  of  Venus  in  New  Zealand,"  in  ibe  February  nuaaber  of  the  Riview,  I  hava 
thought  some  accounl  of  the  geography,  etc.,  of  that  colony  might,  perhaps,  be 
of  iDtercst  as  a  kind  of  supplement  to  the  professor's  article. 

New  Zealand  U  an  English  colony  of  two  large  islands  and  a  much  smaller 

with  a  number  of  islets,  in  the  south  Tacitic  Ocean  ;  and  pretty  nearly  on 

b' opposite  side  of  the  earth,     They  are  about  i.too  miles  southeast  of  Austra- 

and  7.000  miles  nearly  southwest  of  San  Francisco.     Although  far  away,  it  is 

^a  fine  and  tnteieeling  country. 

Imagine  a  long  and  narrow  iiland  lying  in  a  direction  nearly  northeast  and 

'  soathwesi,  divided  near  the  middle  by  Cook's  Strait.     North  island,  often  called 

New  Ulster,  is  very  iricgulur  in  shape;  the  northwestern  part  extending  far  into 

I  the  ocean,  narrows  to  a  point.     The  noitheastcrn  part  extends  out  about  one* 
fcwrtb  as  far,  and  rounds  off  much  more  obtusely.     So  the  shap«  of  this  island  is 
fomewhat  like  a  shoe.     South  island — New  Munster — \%  pretty  nearly  a  parallel- 
ogram in  shape,  and  the  twu  taken  together  resemble  a  boot  in  outline  as  well  as 
luly  does. 
Their  extreme  length  is  nearly  a  thousand  miles,  and  the  average  width  about 
100  miles.     New  Ulster  is  about  the  size  of  New  York,  containing  about  48,000 
square  miles.     SouUi  island  is  somewhat  larger,     l^ie  third,   called  Stewart's 
IsUrtd,  is  south  of  New  Munster,  and  Fovcaux  Strait,  fifteen  miles  wide,  is  be- 
IwecQ  them.     This  island  is  triangular  in  shape,  and  contains  nearly  1,000  square 
ftnilcs.     Cock's  Strait  is  in  latitude  49°  S  j  aiKl  longitude  185°  H'.  of  Greenwich, 
lit  took  iu  name  from  James  Cook,  the  renowned  navigator,  who  surveyed  New 
[ZaUand  about  1770. 

Theve  iJands  arc  considerably  mountainous ;  several  peaks  having  an  elcvi> 

!  Itoo  of  about  two  miles.     Mt.  Cook,  in  South  island,  is  13,000  feet  high.     Many 

I  extinct  and  a  few  active  volcanoes  exist.     ECarthquakes  occur  sometimes.     The 

coasts  are  indented  with  numerous  hays,  many  of  which  afTord  excellent  harbors. 

I  "The  climate  of  New  Zealand  is  one  of  the  finest  in  the  world."    The  aimo^ 

phere  is  damp,  though  pure  and  health)- ;  disease  and  sickness  being  compam- 
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tivdy  rare,     In  Scuth  island  the  mtta  annual  temperature  is  about  53"  ;  in  New 
Ulster  $9".     Beautiful  plains  of  country  are  nlnrafs  clothed  in  green  foliage,  and 
aflord  rich  pisture  for  great  herds  of  rattle,  and   vast   numbers  of  sheep,  which 
are  thus  giown  wirh  very  litilc  expense.     The  soil  is  very  productive  and  easily     1 
woilccd.  making  agriculture  a  light  and  easy  enipl0)'inenl.     A  large  plant,  havin^H 
leaves  two  inches  broad  and  six  feet  long,  called  New  Zealand  flax,  ts  a  produc-    , 
lion  of  great  value  for  home  use  and  export.     The  leaves  contain  a  very  siiong 
fibre  used  for  making  rope,  twine,  linen,  etc. 

The  coast  and  rivers  of  New  Zealand  abound  in  rast  quantities  of  fijJL 
Captain  Cook,  in  one  of  his  visits  there,  thought  to  show  the  people  how  to  catch 
fish  by  exhibiting  a  seine;  but  ther  smiled  and  pulled  down  a  stack  of  netting. 
from  which  they  spread  a  seine  four  times  as  large  as  his.     Coal  eiists  there  in 
great  abundance.     Gold  was  discovered  in  New  Vlunsicr  in  1861.     The  deposit 
was  found  to  be  vcrj-  rich,  and  in  a  few   years  the  product  amounted  to  muij 
millions  of  dollars.     This  country  was  discovered  in  i6^j  by  Abel  Tasman.     Kot  _ 
many  years  after,  ii  was  known  only  as  a  stopping  place  for  whalers.     The  naiivecfl 
were  cannibals,  bui  were  veiy  suscepiilile  10  the  influences  of  civilization  and  re-  " 
ligion.      .\  few  English  had  settled  there;  and  in  1S14  a   missionary   station  vn 
established  on  the  Bay  of  Islands,  near  the  north  end  of  New  Ulster.     About 
ninety  miles  south  of  this  the  city  of  Auckland  is  located;  which  is  etill  in  ike 
nonhern  pan  of  Morih  island.     It  will  he  remembered  that  Auckland  is  tbc 
"well  governed  city"   where  Professor  Pritchctt  made  hb  observations.    The 
missionary  station  on  the  Bay  of  Islands  was   very  successful,  and  Christianii} 
spread  over  the  island  to  a  large  extent.     But  in  iwcniy  or  thirty  years,  more 
emigrants  came  who  were  greedy  for  the  fine  country.     They  oppressed  the  peo- 
ple— provoking  them  to  retaliation,  and  causing  much  cruelty ;  so  that  Chiisuan- 
ity  was  greatly  impaired. 

In  1840,  the  sovereignly  of  Ncn-  Zealand  was  ceded  to  the  British  Covert' 
ment.  But  in  a  few  years  new  and  bloody  conflicts  arose,  because  foreignera 
took  possession  of  lands  which  the  natives  believed  they  had  no  right  to.  Finally^ 
some  years  later  all  became  reconciled,  and  everybody  went  to  work  tn  good 
earnest— tilling  the  soil  and  advancing  the  cause  of  humanity  in  general.  Id 
1851  the  population  of  New  Zealand  was  estimated  at  about  146,000—16,000 
being  foreigners.  But  since  then  the  natives  have  decreased  about  iwo-lhirdt, 
and  foreigners  iucieased  to  about  500,000.  As  in  other  countries  so  in  that  oik— 
the  opening  of  gold  mines  was  a  great  incentive  to  rapid  immigration  and  variod 
improvements.  New  Zealand  has  one  university  of  learning,  several  coUegA 
and  a  general  free  school  system  of  education. 

The  lamented  Capiatn  Cook  has  given  much  interesting  information  ahoat 
New  Zealand,  as  well  as  many  other  islands  in  the  Pacific  Oceaii. 
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A  NEW  VOLCANO. 


The  Sccrcury  of  the  Treasury  has  received  from  Caplain  M.  A.  Hcaly,  of 
the  United  States  revenue  cutter- Corwin,  uoder  date  of  Ounalaslca,  May  sSth, 
two  interesting  reports  by  officers  of  the  Corwin  describing  a  visit  to  the  recenily 
upheaved  volcano  in  Behrtng  Sea  at  the  nonhern  end  of  BogoslolT  Island,  tn  latt* 
ro<*«  53°  SS'  '8'  N-:  longitude  iCR"  oo'  ai*  W. 

This  volcano,  which  is  in  a  state  of  constant  and  intense  activity,  was  up* 
heaved  Irom  the  sea  in  the  summer  of  rSSa,  but  vraa  Dot  seen  by  any  civilized 
eye  until  September  37,  1883,  when  it  was  discovered  by  Caplain  Anderson,  of 
tbe  scliooner  Matthew  Turner.  A  few  days  later  it  was  also  seen  by  Captain 
Hague,  of  the  steamer  Dora,  but  no  landing  upon  it  was  made  jHCvious  to  thai 
by  the  officers  of  the  Corwin  last  spring. 

■  Dr.  Ycmans  describes  tl  as  a  dull  gray,  irregular,  cone-shaped  hill,  about  500 
feel  in  height,  from  the  sides  and  fiiimmii  of  which  great  volumes  of  vapor  were 
atising.  At  a  height  of  about  two-thirds  ihe  distance  fiooi  the  base  to  the  apex 
of  the  cone,  there  issued  a  very  regular  series  of  large  sleam  jets,  which  extenflcd 
ID  a  horizontal  direction  completely  across  the  northwestern  face  of  the  hill. 
Around  these  steam  jets  were  seen  upon  nearer  approach  deposits  of  sulphur  of 
voiious  hues,  which  at  a  distance  had  looked  like  patches  of  vegetation.  A 
landing  was  cITccied  without  diflicully  upon  a  narrow  sand  spit  connectiug  the 
new  volcano  with  the  old  island  of  Bogoaloff,  and  Dr.  Yeinans  and  Lieut.  Cant- 
well  andertook  the  ascent  of  the  smoking  cone.  It  was  covered  by  a  layer  of  ashes 
formed  into  a  crust  by  the  action  of  rain,  which  was  not  strong  enough  to  sustain 
a  man's  weight,  and  at  every  sTcp  the  climbers'  feet  crushed  through  it,  and  they 
sank  kncc-decp  into  a  soft,  almost  impalpable  dust  which  arose  in  clouds  and 
Dcaily  suffocated  them. 

As  the  summit  was  nearcd  the  heat  of  the  ashes  became  almost  unbearable. 
A  thermometer  buried  in  them  half  way  up  the  ascent  marked  196".  and  in  a 
crevice  of  the  ramparts  of  the  crater  "  the  mercury  rapidly  expanded  and  filled 
the  tube,  when  the  bulb  hurst,  and  shortly  afterward  the  solder  used  in  attaching 
tbe  ffuapenaion  ring  to  the  instrument  was  fused."  The  temperature  was  e«timaled 
at  500''  F.  On  all  sides  of  the  cone  were  perforations  through  which  the  steam 
escaped  with  more  or  less  energy,  and  in  tome  cases  at  regular  intervals  like  the 
exhaust  of  a  steam  engine.  The  interior  of  the  crater  could  not  be  seen  on  ac- 
oount  of  the  cloudt  of  smoke  and  vapor  which  filled  it. 

*■  A  curious  fact  to  be  noted,"  Lieut  Cantwell  says,  "in  regard  to  this  vol- 
cano is  the  entire  at>sence,  apparently,  of  lava  and  cinder,  Nowhere  could  I 
find  the  slightest  evidence  of  either  of  these  characteristics  of  other  volcanos 
hitherto  examined  in  the  Aleutian  Islands."  Volcanic  dust  or  ash,  however, 
is  throws  out  in  considerable  quantities  and  carried  by  the  wind  to  places  as  dis- 
tant as  Ounataska.  After  carefully  measuring  the  volcano  and  photographing  it 
from  various  points  of  view  the  exploring  party  returned  without  accident  to  the 
ship.  Capl.im  Healy  reports  his  intention  to  visit  the  new  volcano  again  on  his 
leturo  from  Si.  Michaels  and  ilie  Arctic. 


I.  Thk  Soil. — That  wisest  and  most  learned  of  the  ancients,  Hippocrates, 
called  the  Father  of  Medicine,  (rented  at  length  in  one  of  hts  works  of  the  sanl- 
urjr  inAucncc  of  the  soil.  Other  of  the  older  writers,  especially-  Herodotus  and 
G^en,  called  iineniioD  to  the  same  subject,  and  Vitruvius,  the  celebrated  Rouaa 
architect,  who  flourished  about  the  beginning  of  the  Christian  era,  taught  that  a 
point  of  first  importance  in  building  a  dwelling  was  to  select  auteupODshetltMjr 
stnl. 

From  this  time  until  the  beginning  of  the  eighteenth  century,  very  little  of 
value  is  found  in  medical  literature  bearing  upon  this  subject.  In  1717, 
however,  Lancisi  published  his  great  work  on  the  causes  of  malarial  fevers,  in 
which  he  laid  the  foundation  for  the  modern  iheoTy  of  mataria  and  pointed  out 
the  relations  existing  between  marshes  and  low-lying  lands  and  those  diseases, 
by  common  consent,  called  malarial.  Other  authors  of  the  eighteenth  and  the 
early  part  of  the  nineteenth  century  refer  to  the  connection  between  the  srait  aod 
disease,  but  exact  investigations  have  only  been  made  within  the  last  thirty  years. 
The  general  want  of  definite  knowledge  upon  this  subject,  even  among  welU 
educated  people,  b  the  occasion  of  the  following  pages. 

When  we  consider  that  the  air  we  breathe,  and  much  of  the  water  we  drink, 
are  influenced  in  their  composition  by  (he  matters  in  the  soil,  the  great  impor- 
tattce  of  pciscssing  a  thorough  knowledge  of  the  physical  and  chemical  conditions 
of  the  soil  becomes  evident  to  everj  one. 

In  the  hygienic,  as  in  the  geological  setiie,  ve  include  rock,  sand,  uid  gravel 
in  the  consideration  of  soils. 

The  soil,  as  it  is  presented  to  us  at  ihc  surface  of  the  earth,  is  ihe  result  of 
long  ages  of  disintegration  of  the  primitive  rocks  by  the  action  of  the  elements, 
of  the  decomposition  of  organic  remains,  and  possibly  of  accretions  of  cosmiczl 
dust.  The  principal  factor,  however,  it  the  action  of  water  upon  rock,  in  level- 
ing Ihe  projections  of  the  earth's  surface,  produced  by  volcanic  action. 

Soils  vary  considerably  in  physical  and  chemical  constitution.  We  may 
have,  for  example,  a  soil  consisiitig  exclusively  of  sand,  of  clay,  or  of  disinte- 
grated calcareous  matter.  Other  soils  may  consist  of  a  mixture  of  two  or  mote 
of  these,  together  with  vegetable  matter  undergoing  slow  oxidation.  In  forests, 
we  find  a  layer  of  this'slowly  decomposing  vegetable  matter  of  varying  thickness 
covering  the  earthy  siibstralum.     This  organic  layer  is  called  /lumm,  and  when 
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turned  under  by  plow  or  spade,  and  mixed  with  tht?  sand  or  clay-base,  it  consti- 
tutes the  ordinary  agricultural  soil. 

n.  Thk  ATMOsctiERt  or  THE  SoiL,  OB  GnouND  AiR. — The  interstices  of 
the  soil  *re  occupied  by  air  or  water,  or  by  both  together.  The  soil's  ainoosphere 
is  continuous  with  and  resembles  in  phytieal  »nd  chemical  properties  that  which 
envelops  the  earth.  Us  proportion  to  the  mass  of  the  soil  depends  upon  the 
degree  of  porosity  oi  the  soil  and  upon  the  amount  of  moisture  present.  In  s 
very  porous  soil,  such  ss  for  example  a  coarse  sand,  gravelly  loam,  or  coarse- 
grained sandstone,  the  ainouni  of  air  is  much  ^^rcatcr  than  in  a  clayey  soil,  gran- 
ite, or  marble.  So,  hkcwisc,  when  ihc  soil  contains  a  large  proportion  of  water, 
the  air  is  to  this  extent  excluded.  The  porosity  of  various  soils,  as  evidenced  by 
the  amount  of  air  contained  in  them,  is  much  greater  than  would  at  first  thought, 
be  »uppoacd.  Thus  it  has  btcn  fuund  that  porous  sandstone  may  contain  as 
much  8S  one-third  of  its  bulk  of  air,  while  the  proportion  of  air  contained  in 
sand,  or  loose  soil  may  amount  to  from  thirty  to  fifty  per  cent. 

The  ground-air  is  simply  the  atmospheric  air  which  had  penetrated  into  the 
interstices  of  the  soil  and  taken  part  in  the  various  chemical  decompositions  going 
on  there.  In  consequence  of  these  chemical  changes,  the  relative  proportions  of 
the  oxygen  and  carbonic  acid  in  the  air  are  changed,  oxygen  disappearing  and 
giving  place  to  carbonic  acid.  It  is  well  known  that,  during  the  decay  of  vege- 
table matter  in  the  air,  carbonic  acid  is  formed  ;  one  comtituent  of  this  compound 
—the  carbon — bein^  derived  from  the  vegetable  matter,  while  the  oxygen  is  taken 
from  the  air.  Hcnco,  if  this  action  takes  place  where  there  is  not  a  very  free  cir- 
culation of  air,  as  In  the  soil,  the  air  there  present  soon  loses  its  normal  propor- 
tioD  of  oxygen,  which  enters  into  combination  with  the  carbon  of  the  vegelaUe 
matter  to  form  carbonic  acid. 

Thirty  years  ago,  MM.  Boussingault  and  Levy,  two  distinguished  French 
chemists,  examined  the  air  contained  in  ordinary  agricultural  soil,  and  found  diat 
the  oxygen  was  diminished  to  about  one-half  of  the  proportion  nominally  present 
in  almosphetic  air,  while  the  carbonic  acid  was  enormously  increased.  The  exact 
results  obuiiied  by  Boussingault  and  Levy  were  as  follows; 

Id  one  hundred  volumes  of  ground  air  there  were  to'35  volumes  of  oxygen, 
79'9i  volumes  of  nitrogen,  ()-74  volumes  of  carbonic  acid.  In  atmospheric  air, 
on  the  other  hand,  there  are  in  oile  hundred  volumes  ao-9  volumes  of  Qxygen, 
79-1  volumes  of  nitrogen,  004  volumes  of  carbonic  acid,  or  about  one  twenty- 
fifth  of  one  per  cent  of  carbonic  acid. 

Id  spite  of  the  striking  results  obtained  by  these  two  chemists,  very  little 
attention  was  paid  to  them  by  sinitatians,  as  very  few  seemed  to  have  any  clear 
notion  of  the  relations  existing  between  ihe  motions  of  the  air  above  ground  and 
that  under  ground. 

In  1871,  however,  Prof.  Von  Pcttenkofcr.  of  Munich,  whose  authority  in 
sanitary  matters  is  second  to  none.  pubUshed  the  results  of  his  own  examioations 
inio  the  constitution  and  physical  conditions  of  the  ground  air,  and  the  relations 
of  the  latter  to  the  propagation  of  epidemic  diseases.     These  researches,  which 
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created  s  widespread  interest  in  the  subject,  were  extended  hy  other  observen 
in  all  parts  of  the  world.  These  olwervcrs,  promineiU  among  whom  were  Pro- 
fessors Fleck  and  Fodor  in  Ocnnany,  Drs.  Xxwis  and  Cunningham  in  lodia. 
Prof.  Wm.  Ripley  Nichols  in  Boston,  and  Surgeons  J.  H.  Kidder  and  S.  H, 
CrifBth,  of  the  U.  S.  Navy,  in  Wasliingtos,  demoostrated  that  the  iaerease  of 
carbonic  acid  in  the  ground  air  is  due  to  increased  vegetable  decomposition  and 
to  lessened  permeability  of  the  soil.  A  permeable,  that  is  to  say,  a  sandy  ot 
gravelly  soil,  b  likely  to  contain  less  carbonic  acid  in  its  atmosphere  than  a  dense, 
lesa  permeable  clay,  although  the  amoant  of  decomposition  going  on,  and  the 
production  of  carbonic  acid  in  the  former,  may  considerably  exceed  the  latter.  _ 
In  the  loose  snndy  soil  the  circulation  of  the  air  it  less  instructed,  and  the  car-  ■ 
bonic  acid  may  easily  esca[>e  and  be  diffused  in  the  superincumbent  air,  while 
the  close-i)ored  clay  imprisons  the  carbonic  acid  and  prevents  or  rcurds  its  escape 
into  the  air  above. 

The  disappearance  of  oxygen  from  the  ground  atmosphere  is  coincident 
with  the  production  of  an  etiuivaleni  amount  of  carbonic  acid.  I(  appears  froa 
this  that  in  the  soil  an  oxidation  of  carbonaceous  subsuacc  ukes  place,  tlie  pro 
duct  of  which  is  the  excess  of  carbonic  acid  in  the  ground  air. 

Prof.  Nich<^s  has  found  the  proportion  of  carbonic  acid  in  the  air  taken 
from  a  depth  of  ten  feet  below  the  surface  in  the  "  made  land"  of  Boston,  amount 
to  ii'ii  per  thousand,  the  observation  being  made  in  August.  In  Ueceoiber,  at 
a  depth  of  six  feet,  the  proportion  was  3-33  per  thousand.  Fodor,  in  Buda-Pcsih. 
found  the  proportion  of  carbonic  acid  to  be  107*5  pcr  thousand  (over  10  per 
cent),  the  air  being  taken  Trom  a  depth  of  thirteen  feet. 

Movements  of  the  ground  atmosphere  are  principally  due  to  diflTereneei  of 
pressure  and  temperature  in  the  air  above  ground.  Owing  to  such  differences 
the  air  from  the  soil  frequently  permeate*  houses,  entering  from  cellar^  or  base- 
ments. Id  winter,  when  the  sir  of  houses  is  very  much  more  heated  (and  con- 
sequently less  dense)  than  the  air  out  of  doors,  the  difference  of  pressure,  thui 
caused,  draws  the  ground  ait  up  through  the  hou.<ie,  while  the  cold  external 
atmosphere  penetrates  the  soil  and  occupies  the  place  of  the  displaced  ground 
air.'  .'\  similar  effect  occurs  in  consequence  of  heavy  rains.  'ITie  water  fills  up 
interstices  of  the  soil  near  the  surface,  and  forces  the  ground  air  out  at  points 
where  the  pores  remain  open,  These  places  are  the  dry  ground  under  buildings, 
where  the  air  escapes  and  passes  through  floor  and  ceilings  into  the  house  above. 
Heavy  rains  may  thus  be  the  cause  ol'  pollution  of  the  air  in  houses.  The  greater 
the  porosity  of  the  soil,  the  more  likely  is  this  to  happen.  This  pollution  of  the 
hotite  air  may  be  prevented  by  having  impervious  floors  and  walls  to  cellars  and 
basements,  or  by  interposing  a  layer  or  charcoal  between  the  ground  and  the 
floor  of  the  house. 

In  the  spring  and  early  summer  the  ground  being  colder  than  the  air  above 
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it.  and  ibe  ground  air  consequenily  heavier  and  denser,  the  latter  is  not  easilr 
displaced.  It  is  perhaps  ditc  to  ihU  fact  that  those  infectious  diseases  which  are 
probably  dependeot  upoii  the  movements  of  the  ground  air,  arc  less  prevalent  in 
the  spHog  and  early  summer  than  io  the  latter  part  of  summer,  autumn,  and  early 
winter.  In  the  autumn,  the  ground  air  being  warmer  than  the  air  above  ground 
is  eaiily  displaced  by  the  latter,  and  forced  out  into  the  streets  and  houses  to  be 
inspired  by  men  and  animals.  The  same  conditions  may  explain  the  greater 
likelihood  of  infection  at  night,  which  is  proved  for  such  diseases  as  malarial  and 
yellow  fevci?.  The  colder  outside  air  penetrates  the  interstices  of  the  soil,  and 
forces  out  ihe  impure  ground  air. 

The  researches  of  Fodor  have  demonstrated  that  the  proportion  of  carbonic 
acid  in  the  ground  air  may  be  taken  as  an  approximative  nicas.ure  of  the  impurity 
of  the  soil  whence  the  air  \i.  taken.  The  infl\icncc  uf  the  pcrmcabihty  of  the  soil, 
as  before  pointed  out,  must  however  not  be  overlooked  in  esiimating  the  signiA* 
cation  of  the  carbonic  acid.  Fodor  has  shown  that  the  proportion  of  carbonic 
acid  in  the  ground  air,  and  consc<)ucntly  the  amount  of  organic  decomposition, 
is  greatest  in  July  and  least  in  March.  That  the  carbonic  acid  is  derived  from 
the  decomposition  of  organic  matter  has  been  proved  by  Pcttcnkofcr.  This  ob- 
server examined  specimens  of  air  lirought  from  the  Libyan  desen,  and  found  that 
the  proponion  of  carbonic  acid  in  the  ground  air  was  exactly  the  same  as  in  the 
air  collected  above  ground.  There  being  no  vegetable  growth  in  the  de^rt 
there  can,  of  course,  be  no  vegetable  decomposition  going  on  in  the  -loil. 

The  excess 'of  carbonic  acid  in  the  ground  air  isan  indication  of  thcdcficicncy 
of  oxygen,  as  has  been  shown.  The  air  at  a  depth  of  thirteen  feet  below  the  sur- 
face was  found  to  contain  only  from  7  to  lo  per  cent  of  oxygen— one-balf  to  one- 
third  of  the  normal  proportion,  Mitny  basements  occupied  by  people  as  living 
rooms  extend  from  lire  to  ten  feet  under  ground,  and  hence  arc  hahlc  to  be  sup- 
plied with  an  atmosphere  approaching  ia  impurity  that  just  mentioned.  It  re- 
quires no  very  vivid  imagination  to  appreciate  the  dangers  to  health  that  dwell  in 
such  habitations. 

III.  Thl  Water  or  thk  Soil,  or  Ground  Water.— At  a  variable  depth 
below  the  surface  of  the  ground,  a  stratum  of  earth,  or  rocic,  is  found,  through 
which  water  passes  with  difficulty,  if  at  all.  Above  this,  there  is  a  stratum  of 
water  which  moves  from  a  higher  to  a  lower  level,  and  which  varies  in  depth  at 
different  limes  according  10  the  amount  of  precipitation  (rain  or  snow-fall)  and 
according  to  the  level  of  the  nearest  body  of  wjicr  toward  which  it  flows.  This 
tirctuni  of  water  is  termed  the  ground  tvater,  and  has  within  the  last  few  years 
assumed  considerable  importance  from  its  apparently  close  relations  to  the  spread 
of  certain  of  the  infectious  diseases.  The  direction  uf  horizontal  flow  of  the 
ground  water  is  always  toward  the  drainage  area  of  the  disliicl.  Thug,  it  is  luually 
toward  lakes,  rivers,  or  the  sea.  Rains  or  a  rbc  in  the  river  cause  a  rise  in  the 
ground  water,  while  long  continued  dry  weather,  or  a  low  stage  of  the  river,  which 
drains  aS  the  ground  water,  causes  a  fall  in  the  latter.  On  the  sea^oast  the 
ground  water  oscillations  probably  correspond  with  the  tides.     The  writer  is  not 
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aware  of  toy  observations  made  to  determine  this  point.  In  Munich,  where  the 
ground  water  Hows  toward  the  river  Isar,  which  divides  the  city,  it  has  been 
found  thai  ihe  annual  range  or  oscillation  (the  difference  betwern  the  highest  and 
lowest  level  during  the  year)  is  ten  feet,  while  ihe  horizontal  movement  aniouDlt 
to  fifteen  feet  per  day.  In  Buda  Pesth  the  annual  range  was  found  by  Fodor  1o 
be  less  than  three  feet,  while  in  some  portions  of  India  it  amounts  to  more  than 
forty  feel.  As  il  is  from  the  grottnd  wster  that  the  greater  ptulion  of  the  supply 
of  drinking  water  in  the  country  and  in  villages  and  small  towns  is  drawn,  ii 
becomes  at  once  manifest  how  important  it  is  to  ]>revent,  as  far  as  possible,  potln- 
tton  of  this  source.  Cesspools  and  manure  heaps  and  pits,,  of  necessity,  coniam'_ 
inate  the  soil,  and  also  ground  water,  for  a  distance  below  and  around  theni,1^^| 
such  water  is  clearly  unfit  for  drinking  and  other  domestic  purposes.  HefflU 
the  reason  why  wells  should  not  be  placed  too  near  privies  and  manure  heaps  or 
pits  becomes  apparent. 

Between  the  level  of  the  ground,  or  that  portion  of  the  soil  where  its  pora 
are  entirely  occnpied  by  the  water — where,  in  other  words,  the  ground  isM/armfl^ 
— and  the  surface  i«  a  stratum  of  earth  more  or  less  mtn'tt;  that  is  to  s.iy,  the  inier- 
iucxs  of  the  soil  are  partly  filled  with  water  and  partly  with  air.  It  is  in  this  stratum 
that  Ihe  processes  of  organic  decay  or  putrefaction  are  going  on.  in  consequence 
of  which  the  pollution  of  the  ground  air  occurs,  kcccnt  observation*  iccm  to 
show  that  these  processes  of  decomposition  are  initiated  and  kept  up  by  raimitf 
organisms,  termed  hacteria,  just  as  fermentation  in  hquids  containing  sugar  can 
only  take  place  in  the  presence  of  the  yea&l  plant.  It  has  been  Aund  that  abet 
uon-puirctactivc  decomposition  goes  on,  there  are  always  present  multitudes  cf 
one  variety  of  these  minute  orgaoismsi  while  if  putrefactive  decomposition  ii 
going  on,  a  difTerent  v,iriely  of  these  organisms  is  present.  )  ust  as,  when  a  fa- 
menting  lifjuid  becomes  putrid,  the  yeast  plant  disappears  and  its  place  is  lafcrt 
by  the  ordinary  bacteria  of  putrefaction,  so  in  the  soil,  if  the  access  uf  oxyga 
which  is  necessary  to  the  life  of  the  bacteria  of  decay  is  prevented,  these  organim 
die  and  are  succeeded  by  the  orgaaisms  of  puirefaciion.  It  has  been  found  th« 
in  a  soil  saturated  with  water  the  bacteria  of  decay  cnnnol  live,  while  those  ul 
putrefaction  may  flourish,  because  ihc»e  latter  organisms  can  sustain  life  in  ibe 
absetKe  of  oxygen.  Prof.  Fodor's  researches  indicate  that  the  organism  of  dm- 
putrefactive  decomposition  or  decay  is  that  which  is  termed  by  Cuho  ^tftriiui 
lintola  ;  and  that  the  barttrmm  Urtne  is  the  principal  organism  of  putrefaction. 

IV.  The  Diseases  Spread  dv  Soil  iMPURrriKS.— Given  now  an  area  of 
•oil,  say  the  ground  upon  which  a  house  or  city  is  built,  with  a  moist  stratum  in 
wKich  the  pruccsaes  uf  dcc^y  arc  active,  and  imagine  a  rise  in  the  ground  water. 
The  ground  air,  charged  with  carbonic  acid  and  other  products  of  decomposittMi 
is  fcH'ced  out  of  the  pores  of  the  soil  by  the  rising  ground  water,  and  escape;  iota 
the  external  air,  or  through  cellars  and  basements  into  houses,  and  may  there 
produce  disease.  But  the  saturation  of  the  soil  with  water  prevents  the  further 
de\'<lopment  of  the  bacteria  of  decay,  and  puirefaciion  lakes  place.  If,  now,  tk 
ground  water  sinks  to  its  former  level  or  below,  the  processes  of  the  decay  agiin 


THE  RKLATrONS  OF  THE  iOlt  TO  HEALTH. 


IBS 


become  very  active  in  the  moist  stratum,  and  Urge  quantities  of  carbonic  acid 
and  other  inorganic  rompoimds  arc  produced-  If  the  gcims  of  infectious  or  con- 
tagious diseases  have-bccn  introduced  into  the  soil,  they  also  multiply,  and  may 
escape  with  the  movements  of  the  ground  ut  into  the  external  atmosphere,  and 
ihere  produce  their- infective  action. 

This,  it  is  held  by  Petleokofcr  nnd  his  followers,  is  what  Initially  occurs  in 
cholera  and  typhoid  fever.  Prof.  Dc  Chaumont  has  laid  down  the  i  ule  that  a 
soil  with  a  persistently  low  stage  of  ground  water,  say  fifteen  feet  below  the  sur- 
face of  the  ground,  is  healthy ;  a  persistently  high  stage  of  ground  natcr,  less 
th.in  five  feel  below  the  surface,  i^  unhealthy,  while  a  fluctuating  level  of  the 
ground  water,  especially  if  the  changes  are  sudden  and  violent,  is  very  unhealthy. 
'riiis  would  lead  us  to  expect  that  places  where  this  Ruciuation  is  very  great  would 
show  a  large  mortality  from  such  diseases  as  aie  atlribuied  lo  impurities  in  the 
(Oil.  And  this  we  find  especially  true  in  India.  In  certain  localities  in  India, 
cholera,  for  example,  is  endemic— that  is  to  say,  the  disease  is  never  entirely 
absent  in  such  localities.  Calcuiu  is  one  of  these  places.  The  rainy  season 
liegios  about  the  first  of  May  and  continues  until  the  end  of  Oaobcr.  During 
the  next  six  months  there  is  very  little  rain.  It  is  fair  to  assume  thai  the  ground 
water  rises  during  ihe  rainy  season,  and  checks  decay  and  the  multiplication  of 
the  germs  of  the  disease  in  the  soil,  and  that  these  processes  become  more  active 
as  tbe  dry  season  advances  and  the  ground  water  level  falls.  If  we  note  the 
death-rate  from  cholera  in  Calcutta,  it  will  be  found  that  it  bears  a  distinct  rela- 
tion to  the  movement  of  the  ground  water.  The  deaths  from  cholera  begin  to 
increase  from  October,  and  reach  their  height  in  .^pril.  Ur.  Macpherson,  who 
has  written  a  very  elaborate  history  of  Asiatic  cholera,  shows  this  relation  very 
clearly.  For  twenty-six  years  the  average  annual  rainfall  was  sixty-three  inches. 
From  May  to  October  fifly-scvcn  inches  fell,  while  the  lemaiaing  six  inches  fell 
from  November  to  April.  The  average  number  of  deaths  from  cholera  annttally 
was  4,013.  Of  these,  1,338  died  in  the  rainy  season,  while  1,775 — nearly  three- 
fourths — died  during  the  period  of  dry  weather. 

Id  the  cholera  epidemics  of  1 866  and  1S73  in  Buda-Pcsth,  the  same  relations 
existed  between  the  ground  water  and  the  cholera.  As  the  level  of  the  ground 
water  rose,  the  cholera  diminished,  while  the  disease  increased  upon  the  sinking  of 
the  ground  water.  Kxacily  the  same  behavior  was  exhibited  by  the  disease  in 
Munich  in  iS;^.  * 

There  !>cems  good  reason  to  bchcve  that  typhoid  fever  is  propagated  in  con- 
Kqucncc  of  movements  of  the  ground  water,  in  the  same  way  as  above  explained 
for  cholera.  This  dees  not  exclude  the  infection  of  drinking  water  by  the  disease 
germ,  since  much  of  the  drinking  water  used,  as  before  stated,  is  drawn  from  the 
ground  water.  FcticnVofct,  Buhl,  and  Virchow  have  shown  thai  the  death-rate 
from  typhoid  fever  has  a  distinct  and  definite  relation  to  the  ground  water  otcilla- 
tiona.  This  has  been  incontestably  proved  for  two  cities,  Munich  and  Berlin. 
When  the  level  of  the  ground  water  is  above  the  average,  typhoid  fever  decreases; 
when  it  is  below  the  average,  the  number  of  cases  becomes  greater. 


^ 


F.ict»  at  present  on  record  indicate  that  the  stage  of  the  ground  vater  has  u 
unquestionable  relation  to  the  sickne&s  rale  from  inlcnnittent  fever.  Malaiid 
(everi  are  generally  believed  to  be  the  invariaWeiccoropatiiinenta  of  life  in  marshy 
regions,  and  so  they  usually  are.  But  it  is  a  noteworthy  fact  malarial  diseasa 
are  neither  most  frequent  nor  most  virulent  when  the  swampa  are  full.  Il  is 
ihc  taller  pan  cf  summer  and  early  auiunin,  when  ihc  vater  is  being  gradoaUy 
evaporated,  and  the  swampy  soil  is  drying  out  here  and  there — when  the  decern 
position  becomes  active— that  the  fevers  begin.  In  the  winter  and  spring,  when 
the  ground  becomes  saturated  to  the  surface  from  the  abundant  preci|>iutiaa, 
and  the  processes  of  decomposition  are  checked,  the  fever  disappears  or,  ai  all 
events,  the  cases  decrease  in  number  and  severity. 

About  twenty  yearsagoDr.  Henry  I.  Bowditch.  of  Boston,  called  altentioa  til 
the  frequent  connedmn  between  cases  of  pulmonary  consumption  and  dampneu 
of  the  soil  upon  which  the  patients  lived.  After  a  very  extended  and  laborioni 
invesdgaiion.  Dr.  Bowditch  formulated  these  two  propositions: 

"  First — A  resideitcc  in  or  near  a  damp  soil,  whether  that  dampness  be  in- 
herent in  the  soil  itself  or  caused  by  percolation  from  adjacent  poods,  riven, 
meadows,  or  springy  soils,  is  one  of  the  principal  causes  of  consuroptiOQ  tn  Mas- 
sachusetts, probably  in  New  England,  and  possibly  other  portions  of  the  globe. 

"  Second — Consumption  can  be  checked  in  its  career,  and  possibly— nay, 
probably — prevented  in  some  instances  by  attention  to  this  law," 

Dr,  Buchanan,  of  England,  about  the  same  time  showed  that  the  thorough 
drainage  of  certain  English  cities  had  markedly  diminished  the  deaths  from  cod* 
sumption  in  the  drained  cities.  So  far  as  the  writer  is  aware,  not  a  single  bcl 
has  been  established  which  militates  against  the  law  laid  down  by  Dr.  Bowdilch 
and  as  strongly  supported  by  the  statistical  researches  of  Dr.  Buchanan,  yd 
hardly  any  notice  has  been  taken  of  these  results  by  physicians.  Few  knotf 
anything  of  them,  and  still  fewer  seem  to  have  made  practical  u«e  of  such  knowl' 
edge  in  advising  patients.  As  corroborative  of  the  views  of  Dr.  Bowditch,  tlti 
rarity  of  consumption  in  high  and  dry  mountainous  districts  or  plateaus  may  he 
cited.    . 

V.  Diseases  of  Akiuals  PnoBtstv  Due  to  StMiLAR  Coxditioks  op 
Soiu — The  modem  study  of  the  sunitary  relations  of  the  smi  is  siill  in  its  infancy. 
Whatever  definite  knowledge  has  been  gained  relates  merely  to  phy.sical  orrhcm 
ical  Kinditions  of  the  soil  and  its  atmosphere  and  moisture,  or  possibly  the  rela* 
tions  of  these  to  the  spread  of  certain  diseases  in  human  beings.  But  there  is, 
perhaps,  a  wider  applicarion  that  may  be  made  of  such  knowledge  than  has  bees 
bcetofore  suggested.  The  domestic  animals  which  form  such  a  large  propont 
of  the  wealth  of  this  country — horses,  cattle,  sheep,  and  bogs — are  liabletoinfin 
ttous  and  contagious  di<«Ase3  as  well  as  hunmn  beings,  and  many  millions  of  dol- 
lars are  lost  annually  by  the  ravages  of  such  diseases.  Now,  from  what  is  kno»(» 
of  such  diseases  as  r//ir»fr/i^Yr  among  cattle,  and  of  the  so-called  swine  fiA^»t,  it 
does  not  appear  improbable  lo  the  writer  that  the  source  of  infection  is  a  soil  pol- 
luted by  the  poisonous  germ  of  the  diseases,  just  as  it  seems  demonsiraled  thai  chol* 
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ea  and  typhoid  fever,  aod  possibly  malarial  fevers,  are  so  caused.  The  laborious 
'  nrestigaiions  of  M.  PaMeiir.  in  france,  have  ithown  that  the  cause  of  splenic 
fever  when  once  introduced  iuto  a  lociility  will  remain  active  fur  months  and  even 
ytan,  ind  it  docs  not  seem  ont  of  place  to  suggest  to  the  renders  of  this  report, 
most  of  whom  are  interested  in  the  preservation  of  the  health  of  the  domestic  ani- 
mals, and  that  a  study  of  the  soil  in  its  relations  to  the  di^^eases  of  these  animals 
IS  a  suLijcct  Id  which  they  may  direct  their  attention  with  proBt. 

tt  is  well  known  that  milch  cows  frequently  suffer  from  a  disease  identical  in 
ItinAtiire  with  the  consuinption  in  Hmnan  beings.  It  is  believed  by  many  that 
the  milk  of  such  animals  is  not  oniy  unfit  for  food  by  reason  of  its  poor  quality, 
but  that  it  may  convey  the  disease  to  human  beings  when  used  as  a  food.  The 
ufKcrvaiions  of  Bowditch  and  Buchanan,  quoted  above,  show  that  consumption 
ID  man  may  be,  and  doubtless  ts,  frequcnily  caused  by  soil  wetness.  It  seems 
probable  that  the  same  cause  should  produce  similar  effects  in  the  lower  animals, 
uul  it  is  the  writer's  firm  conviction  that  an  examination  into  the.  circumstances 
uoder  which  cows  ^ct  consumption  would  prove  this  probability  a  fact. 

VI  The  Privrsiive  Remedy— Drai nags, —To  secure  a  constant  level  of 
Ike  ground  water  at  a  sufficient  depth  below  the  surface,  drainage  is  necessary 
h  many  soils.  Agriculturists  know  the  value  of  proper  and  efficient  drainage  in 
iaproving  the  productive  rapacity  of  wet  soils,  but  the  men  who  build  houses  for 
faonao  beings  to  live  in,  or  stables  to  shelter  animals,  never  give  this  matter 
uch  thought  Few  of  our  architects  have  ever  heard  of  the  injunction  of  the 
Mcient  master  of  their  craft,  quoted  in  the  beginning  of  this  paper,  to  select  a 
biskhy  soil  upon  which  to  build  a  dwelling,  while  a  stable  is  fi-equently  built 
puily  undergrouad,  and  in  localities  where  all  the  conditions  promoting  disease 
He  pfcaent.  U  faimers  can  once  be  made  to  understand  that  a  wet  stable, 
■Iwher  for  horses,  cows,  sheep,  or  hogs,  is  an  unhealthy  stable,  reform  would 
wn  be  introduced,  tf  they  could  be  further  convinced  that  a  marshy  or  springy 
Lb  not  a  healthy  pasture  ground,  such  places  would  soon   be  drained.     If  it 

:  found,  then,  that  by  taking  these  precautions  (he  health  of  animals  was   im- 
irc«ed  and  their  lives  preserved,  perhaps  architects  and  builders  in  town  and 
would  also  learn  that  a  dwelling  cannot  be  healthy  and  comfortable  unless 

:ti}>on  a  dean,  dry  soil. — Stirmtifit  Ameruan  Su/'fJem/n/. 


SeieHte  for  July  astb.  announces  that  Dr.  Chavanne,  who  is  travelling  on 
t&e  Congo  for  the  Brussels  National  Institute  of  Cleograpby,  has  established  a 
j  nMcorT>logical  observatory  at  Boma.     Mr.  Sunley  has  transferred  the  site  of  hit 
[MsiicH]  of  Vivi  to  a  tableland  some  1300  metres  to  the  north;  and  a  railway 
from  it  to  the  Congo  is  being  constructed.     Another  staiioit,  called  Sette- 
has  also  been  established  at  the  mouth  of  the  small  tivcr  Scitc. 


lu  (his  Review  for  April  we  sMIed  thit  a  mass  falling  an  infinile  distance 
on  a  straight  line,  nol  meetiag  resistance,  wilt  strike  the  Sun  with  a  velocity  o< 
3S3.95  miles  per  second.  It  is  nimoit  impossible  for  a  body  to  make  a  straifht- 
line  dight.  Th«  only  instance  is  when  a  mass  approaches  on  that  langeoi  to  the 
solar  orbit  on  which  the  Sun  is  moving  at  moment  nf  collision.  The  Sun  trav- 
erses a  path  w^ich  analogy  teaches  to  be  a  curve,  hence  moves  in  direction  tang- 
ent to  orbit.  Construct  a  sUaight  line  from  A  to  B,  bisect  it,  place  the  Sun's 
centre  at  bisection,  let  it  move  towards  B,  and  the  line  will  be  laogcni.  L» 
point  of  tangency  always  coincide  with  the  center  of  the  Sun — then  wili  tbcj 
points  A  and  B  and  the  tangent  shift.  Curvature  Is  slight,  arcs  scaicety  diffa 
from  straight  lines  for  immense  distances,  thence — as  the  Sun  moves,  the  tangcti] 
changes  direction. 

Assume  space  intci^peraed  with  comets,  bolides  and  other  "masses  having  | 
velocities  in  all  directions  determined  by  differeiicw  of  utiraction  of  suns.    Mid-i 
way— motion  is  slow — but  none  rest.     Solar  gravity  in  turn  disturbs  all  bo^l 
distributed  in  a  tubular  space  whose  diameter  is  twenty  trillion  miles,  and  Icoftli 
equal  to  thai  ol  the  Sun's  orbit;  that  is:  dominates  space   \Those  radius  is  in 
trillion  miles  on  assumption  that  nearest  stars  have  parallaxes  of  1',  and  masse 
each  equal  la  the  Sun's. 

If  the  Sun  and  a  stone  be  moving  towards  the  same  point  from  opposiie 
directions  in  the  same  plane,  and  if  at  some  epoch  in  the  history  of  the  sU»rt 
flight,  its  path  becomes  tangent  to  the  orbit  of  the  Sun  at  an  instant  when  the 
Sun  is  in  such  position  that  the  tangent  A  B  coincides  with  the  path  of  the  stone, 
then  collision  will  ensue,  the  stone  teaching  tfie  Sun  an  a  straight  line — the  ocij 
case  possible. 

Such  comhinatiomt  are  rare,  hence  cosmical  masses  seldom  make  dirtct, 
impact  on  the  Sun,  few  reaching  it  with  highest  speed ;  that  generated  by  fall  froa 
infinite  distance.     To  find  maximum  velocity  of  impact  we  made  G^  sqv 
toot  of  product  of  twice  the  Sun's   gravity  on  surface  multiplied  by  its  radiu 
finding  G  to  equal  3,033,008  feet  per  second.     'Piis  velocity  is  that  derived 
fall  from  inj!nr/e  distance.     Frora/wVt,  —  V^GXby  squar*  root  of  quotient  fouB 
by  dividing  twice  the  distance  less  1,  by  twice  the  distance.     These  formulas 
find  in  standard  astronomical  works,  and  by  using  tbeih  in  computation  to 
tended  decimals,  tt  was  learned  that  if  a  body  b^in  to  fall  from  1,000,000 
30,000, ooor,  the  difference  of  velocities  of  impact  will  be  i  foot  per  second,  thi 
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Fall  from  Infinite  Space^,o3 3,008  feet  per  second. 
"      "     »o,ooo.ooor    =3.031,008     "     "         " 
*'       "       t,ooo,o{>or    ^3,032,007     "     '•         " 

But  30,000, ooor  is  nearljr  half  the  disiince,  to  the  nearest  »un,  while  1,000,- 
ooor  is  only  1 57  times  the  diswnce  of  Neptune.  It  follows  that  if  a  comet  makes 
I  Bear  approach  id  the  solar  surface  on  parabola  or  hyperbola,  it  cauncit  be  detcr- 
UBcd  wbetheV  it  began  to  fall  from  distance  equal  to  1  or  3,000,  for  a  body 
traversing  a  right  line  from  io,Door  to  the  Suti  will  collide  with  velocity  of 
t,oii,957  leei,  and  from  30,ooo,ooor — 2,032,008  feet  per  second,  the  difference 
bong  51  feet,  ratios  of  distances  fallen  being  as  j  10  3,000.  The  comet  of  1843 
patted  perihelion  at  a  distance  of — "One>fiftb  the  Sun's  sctni-diameter/''  Nev- 
eooband  Holden's  "Astronomy,"  p.  406.  CalcuUting,  using  formula, — V^G 
)(by  iquare  root  of  quotient  of  dutance  divided  by  square  of  distance,  we  found 
velocity  of  comet  at  perihelion  to  have  been  349.6  miles  per  second.  But,  it 
Uaver»ed  a  parabola  and  vanished  from  the  solar  system;  doing  so  because  its 
Tclooty  was  too  great  lo  permit  ii  to  yield  to  solar  attraction  and  fall  on  the  Sun; 
ladbeuuRe  it  was  not  moving  on  the  line  A  B  at  epoch.  Velocity  and  direc- 
lioQ  decided  whether  it  disappear  on  parabola  or  litll  on  ellipse  and  make  future 
accBtts. 

Its  velocity — too  rapid  by  forty-one  per  cent,  evolved  centrifugal  tendency 

«rpassiog  gravity,  and  bore  it  away  on  a  parabolic  curve.     Making  orbital  ve- 

^  lodij'  (V)   when  centrifugal  tendency  and  gravity  balance,  we  find  V^KiXl^y 

root  of  quotient  of  distance  from  Sun's  centre  divided  by  twice  the  s(juare 

iQce=347.a  miles  per  second.     (Distance^!. >).     Mad  the  comet  this 

iiy  at  instant  of  perihelion,  it  would  have  fallen  into  an  cUipsc  whose  major* 

[would  have  direction  determined  by  angle  made  with  radiiiii  vector  by  the 

x's  path,     Wiih  such  velocity,  and  direction  at  a  right  angle,— then  would 

I  have  made  future  revolutions  on  a  circle.     The  result  347. 2  may  be  obtained 

less  computation,  for  349.(S-!-i.4i4J:=»47. 3;  but  this  1.414J  is  the  square 

nc  of  3  ;  hence  orbital  velocity  at  a  distance  from  the  Sun's  centre  where  centri- 

iifal  tendeocy  equals  gravity,  is  to  fall  from  an  infinite  radius  to  that  distance  as 

i  a  to  the  square  root  of  3.     Or, — velocity  on  a  closed,  as  circle  or  ellipse,  is  to 

I  f^Kily  on  ao  open  conic  as  parabola  or  hyperbola  as  i :  1,4141,  an  excess  of 

.4142  vrfociiy  over  circular  or  elliptical  orbital  velocity,  being  required  to  thrust 

I  i  body  beyoixi  the  solar  system  to  a  distance  equal  to  that  whence  it  begun  lo 


FUce  a  cannon  at  right  angles  to  a  radius  of  the  earth,  fire  a  ball  with  a  ve- 

ity  uf  4.90833  miles  ])er  second,  and  in  absence  of  air,  it  will  not  fall,  btit 

re  like  a  satellite.     Klevate  the  ball  to  a  distance  equal  to  the  earth's  mean 

lioi — 3958  miles— and  let  fall ;  it  will  strike  with  velocity  of  4.90833  miles  per 

id. 

Tb«  earth's  distance  from  the  Sun  is  91,883,000  miles,  and  velocity  18.4917 
per  seconcL 


ilH> 
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Take  a  stone  99,S8s,cx>o  milet  Irom  lh«  earth,  i.  e.  i£5, 764,000  from  tbt 
Sun,  and  )el  fall.  It  n-UI  approach  the  Sun,  but  while  passing  the  orbit  of  tbc 
earth,  iis  velociiy  will  be;  same  as  ihc  eartli's  orbital  tooiion.  Therefore,  spaces 
once  falleu  through  by  planctx  to  acquire  their  velocities  were  equal  to  their  pre- 
sent distances  from  the  Sun. 

The  tangent  A  B  slides  round  the  eoUr  orbit,  the  Sun   forever  moTing  to- 

waids  B,  hence  most  bodies  appioachiog  from  ihat  diiectic»i  traverse  paths  tnak- 

ing  some  angle  with  J^  B  and  cannot,  therefore,  make  impoctan  the  Sun.     Tbei: 

directions  and  velociiies  will  cause  them  to  miss  the  target  and  escape  solar  tlamei 

Celestial  bombardment  is  unskillful,  cosmic  mi&siles  rarelj'  hit  the  mark. 

Tojvards  B,  may  be  termed  front;  A,  rear, — then  masses  from  front,  not 
colliding  with  the  Sun,  will  pass  perihelion  to  the  rear,  and  viiti^na;  whikfrao) 
other  poitits,  perihelia  will  fall  at  all  distances  and  directions  frDni  the  Sun't 
ccntic.  Some  astioiiomera  hold  that  now,  b  is  \\\  right  ucensioo  i7h,,  IKJ 
north  declination  j3°— the  direction  of  solar  motion.  Bodies  find  it  difficult  to 
strike  the  Sun;  few  strike  it  at  all,  and  less — with  maximum  velocity. 

In  this  publication  for  May,  tSSz,  we  took  this  position  and  claimed  tkit 
maximum  tic;tt  of  conservation  of  velocity  seldom  obtains. 

Bombardment  does  not  supply  much  of  the  Sun's  heat.  Most  masses  m  1 
down  spirals  making  circuit  often  in  retarding  gases  before  coUiditig.  Vek)dif 
must  fall  below  370.79  miles  per  second,  which  mntion  is  then  in  direction  tang- 
ent to  the  solar  surface  before  cosmical  masses  richochet.  This  question  ol 
velocity  is  one  of  importaace  in  astronomical  reaeatches,  and  worthy  the  olta- 
tion  of  all 
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Like  mo:it  institutions  of  a  similar  character,  ours  may  seem  to  be  of  i)o* 
growth,  but  I  have  conftdence  in  its  ultimate  success.  Associations  of  this  kind 
are  not  likely  lo  attract  the  masses,  Tor  the  reason  that  their  objects  are  \i^l 
intellectual,  and  do  not  appeal  to  the  emotional  or  sensatiotui  nature  of  dKA> 
Yet,  by  a  careful  investigation  of  the  problems  which  nature  [Mcscnts  for  ihosgli' ' 
and  study,  we  find  enough  that  ie  marvelous,  enough  that  excites  wonder  |X^ ! 
admiration,  to  lead  us  ver)-  soon  to  feel  the  force  of  the  declaration  that  ••Tr"''' 
is  stranger  than  fiction."     There  are  indications  of  a  steadily  increasing  iBte«*' 
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injdcntiSc  investigslion  among  people  who  are  not  professors  in  colleges,  brought 
about  maitil)-  throui^h  the  influence  of  sucli  orgiiiiizations  u  our»,  and  \>y  the  dis- 
toBinsiJon  of  popular  Mrientiiic  literature.  There  arc  departments  of  scientific 
nseaich,  such  as  those  of  gcolog)-,  botany,  and  entomology,  thai  do  not  require 
tipcDsive  apparatus,  and  all  of  these  arc  full  of  interest  and  attraction  for  both 
old  and  young,  especially  after  a  limited  understandiiigof  their  piincipleo  isonce 
obtained. 

For  instance,  in  the  comparatively  new  science  of  geology,  you  will  find 
may  people  who  arc  conversant  with  its  leading  facts  and  principles,  as  they 
luve  been  deinODstraled  after  the  most  laborious  reseaich.  Even  the  school  boy 
of  UKiay  has  his  limited  collection  of  fossils  and  minerals.  He  is  able  to  classify 
them  and  explain  as  to  what  geological  age  his  fossils  and  minerals  represent. 
He  learoa  from  them  how  the  world  was  made,  and,  hy  analogy,  how  other 
Mrlds  are  made.  His  mind  expands  to  a  conception  of  the  forces  of  nature  con* 
ttantly  in  operation  to  bring  about  the  wonderful  changes  which  mark  the  differ- 
nt  coKoical  stages  in  the  geologic  calendar.  The  grand  mystery  of  creation  is 
oafolded  before  him  as  he  descends  in  the  scale  from  the  age  of  man  down 
tUDugh  the  ages  of  mamm>tls,  reptiles,  amphibians,  fishes,  inveilcbrates  and 
Holiths,  to  that  of  primordial  vegetation,  and  thence  to  the  azoic  t^e,  when  no 
IHe,  aaimat  or  vegetable,  could  exist,  and  when  the  earth  was  ind<:cd  "  without 
farm  and  void,"  as  declared  in  th.il  first  great  scientific  es.<iay,  the  authorship  of 
Mhich  is  attributed  to  Moses.  1  refer  especially  lo  the  science  of  ecology,  be- 
tansc,  as  now  developed,  it  comprehends  3ome  knowledge  of  what  have  in  the 
pME  been  treated  as  separate  and  distinct  sciences,  such  as  natural  philosophy, 
taronotujr,  chemistry,  botany  and  others. 

No  man  can  pursue  geological  investigation  without   learning  something  id 

iD  these  departments  of  science.     He  must  be  something  of  a  natural  philosopher 

Uuccrtain  and  comprehend  the  causes,  or  forces,  in  nature  which  have  resulted 

IB  the  formation  of  the  varied  strata  of  which  the  crust  of  the  earth  is  made,  for 

he  knows  that  every  efflect  ta  the  result  of  some  adequate  cause.     He  must  know, 

;  <r  Irarn,  something  of  the  laws  which  govern  the  movements  of  cosmical  bodies. 

Llmang  which  our  earth  is  but  comparatively  an  atom  in  the  universe.     He  will 

leeessaril)  learn  of  the  elements,  and  the  chemical  combinations  which  exist  in 

lite  rocks  and  the  minerals,  of  which  the  earth  is  composed.     In  the  study  of  the 

IfeMfls,  juiimal  and  vegetable,  which  he  finds  in   the  solid  rocks,  imprisoned  in 

l«hal  was  but  plastic  matter  so  many  long  ages  ago,  perhaps  millions  of  years,  he 

jvdl  compare  the  conditions  and  forms  of  ancient  organic  life  with  those  now 

suog,  and   which  in  turn,  will  leave  traces  of  their  history  to  be  investigated 

the  geologist  of  some  far  future  age.     He  muiit,  therefore,  become  more  or 

Ikmiliar  with  the  sciences  known  by  the  distinclive  names  of  loOIogy,  ento- 

ty  and  bouny.     Geology  is,  indeed,  a  science  which  may  be  termed  com- 

ite,  foi  it  comprehends  the  elements  of  various  other  sciences.     If  you  desire 

stuileni  to  enrich  his  mind   with  an  extensive  range  of  scientific  knowledge, 

fan  caniMH  do  better  than  lo  interest  hitn  in  geology.     Its  fundamental  principles 
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are  u  posiiively  demonstrated  as  sn^  problem  in  tnathematics  may  be,  wfajk 
there  is  enough  that  is  still  theoretical  and  sjwculative  to  incite  investigation,  and 
this  is  not  an  unpiofitable  employment  for  the  mind,  for  it  ts  the  source  of  all  our 
acquired  knowledge.  The  pursuit  of  sciemi6c  study  brings  the  mind  into  nearer 
relation  to  the  Supreme  Power  that  has  brought  worlds  into  existence  and  guides 
all  their  motions,  through  the  operation  of  immutable  laws. 

Our  finite  conceptions  have  never  been  able  to  comprehend  but  Few  of  the 
mysteries  of  creation.  We  behold — we  wonder — and  man  in  all  tiages  and  con- 
ditions of  his  existence,  has  ever  Iwen  striving  to  solve  the  great  problems  of 
nature.  In  the  earlier  and  ruder  ages  of  his  history  this  longing  to  solve  the  myster- 
ies of  the  physical  and  inc'taphysiLnl  led  to  the  development  of  various  systems  of 
mythology,  as  those  of  the  Bgypiians,  (Grecians  and  Romans.  Even  the  unen- 
lightened tribes  of  this  day  have  their  myths  and  mystic  ceremooies.  The  pre»- 
em  generation  of  Pueblo  Indians  retain  and  practice  the  formulas  of  that  oatme- 
worship  which  has  come  down  to  them  from  their  ancestors,  who  in  the  anknowD 
centuries  of  the  past,  probably  erected  the  temples  and  cities  whose  massive  ruins 
have  excited  the  wonder  of  archaeologists.  These  are  but  expressions  of  thit 
universal  longing  to  know  more  of  the  mysteries  of  physical  being.  That  prin- 
ciple, which  is  universal  and  eternal  in  the  human  mind,  to  know  (he  relations 
and  the  causes  of  things,  dwells  with  the  savage  as  with  the  sajje.  T-lie  aacieci 
Hellenic  mind  invested  the  mountains,  valleys,  plains,  and  seas  of  Greece  with 
deities,  all  under  the  saprcme  rule  of  Zeus,  the  victor  in  the  Titanic  war,  who 
established  the  seat  of  his  power  on  Mount  Olympus,  and  controlled  the  lesier 
deities,  which  Grecian  polytheism  or  imagination  had  conceived  as  having  sub- 
ordinate control  over  the  rarioti8  elements  of  physical  nature,  as  well  as  human 
passions,  thnught,  and  action.  Every  deity  in  their  mythology  but  periotufied 
some  phase  of  mind  or  matter,  which  the  science  of  that  magnificent  people 
could  not  cxplsin.  In  obedience  to  that  principle  of  the  human  mind  to  which 
1  have  referred,  a  desire  for  knowledge^  they  sought  to  solve  the  mysteries  of  the 
universe,  and  our  higher  and  more  exact  knowledge  is  but  a  stage  in  the  upward 
progress  of  the  grand  march  of  human  Investigation. 

The  adequacy  of  the  science  of  to-day  to  explain  many  of  the  phenomena  o( 
physical  nature  has  been  a  most  potent  factor  in  releasing  the  human  mind  fron 
the  ihralldom  of  superstition.     Tlic  occurrence  of  an  eclipse  of  the  Sun  oc  Mooa 
is  not  now  regarded  with  dread,  or  as  indicating  the  anger  of  the  gods.     'Ilie 
astronomer,  or  the  mathematician,  is  competent  to  foretell,  without  the  gift  of 
prophecy,  every  obscuration   of  those  bodies,   total  or  partial,  for  a   thousand 
years  to  come.     To  us  a  November  meteoric  shower  is  no  evidence  of  a  war  rag- 
ing among  celestial  beings,  nor  does  the  comet  that  i»lJ^es  athwart  the  heavcni 
inspire  id  us  any  terror  for  the  wrath  of  a  displeased  deity,  threatening  destruction 
to  nations  and  rulers.     The  tornado's  wrath  may  be  terrible,  but  we  know  il 
sweeps  down  upon  us  in  obedience  to  some  elemental  law,  and  is  not  the  drcid 
messenger  of  any  supernatural  agency.     The  rainbow  does  not  come  to  us  «ii!> 
messages  ftom  Olympus,  nor  as  a  goddess  to  cut  the  last  thread  that  binds  (If 
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•oul  to  tKe  dying  bod}',  as  in  ihc  really  beautiful  and  exqnisitc  rarth  of  Iris;  but 
it  is  simply  ihv  different  colors  of  the  spectrum,  brought  to  view  by  the  refractioa 
and  refleciion  of  rhe  Sun's  rays  in  drops  of  falling  rain.     While  it  may  be  that 
the  highest  and  noblest  aim  in  the  pursuit  of  scientific  study  is  not  mercenary,  it 
is  not  to  be  denied  that  science  has  added  vastly  to  the  world's  material  wealth. 
When  Werner  in  Germany,  and  Huiion  in  Scotland,  near  ihe  close  of  the 
eighteenth  century,  became  the  founders  of  opposing  theories  as  to  the  origin  of 
the  strata  of  the  earth,  each  duubilcst  pursiued  ht^  iureuigation  with  liiile  thought 
that  he  was  giving  an  impulse  to  tli.ii  which  was  snon  to  develop  inin  a  science, 
from  which  ihc  world  was  to  derive  va^i  economic  benefits.     These  fathers  of  Ihc 
science  of  gcolt^y  wrought  for  the  purpose  of  discovering  facts  which  had  hitherto 
been  hidden  from  men.     'I'hcir  reward  came  from  that   pure  gratification  which 
results  from  the  pursuit  of  science  for  the  love  of  it,  while  the  great  mining  and 
agricultural  communities  of  the  world  arc  to  day  receiving  the  economic  benefits 
of  their  researches      A  large  proportion  of  the  scicnlttic  discoveries  of  the  present 
age  are  utilized  in  the  various  departments  of  human  industry.     The  application  of 
steam,  elccineily  and  the  laws  of  chemistry  to  various  economic  usee  are  eiamples 
of  what  science  has  done  and  is  doing  lo  promote  the  material  welfare  of  man. 
In  all  the  operations  of  nature  there  has  been  a  continued  succession  of  cause  and 
effect,  and  the  very  last  effect  of  any  given  cause  runs  back  in  an   unbroken  line 
to  the    tvj  first  tause.     There  it,  ri  farf,  not  a  single  missing  link  in  the  great 
ctiaiB  of  nature's  course,  reaching  back  through  the  million  of  ages  to  the  un- 
known time —  "In  ilie   beginning."     There  arc   links  in  this  unbroken  chain 
which   have  not  yet  been  revealed  to  the  eye,  or  to  tlie  undcistauding  of  man. 
U  ia  the  province  of  science  to  discover  them— to  search  out  the  truths    which 
oist  in  nature,  which  have  been  heretofore  unknown  to  us.     All  the  facts  and 
IKWsibililies  which  science  has  revealed  respecting  electricity  may  have  existed  as 
lally  and  completely  a  thousand,  or  ten  thousand  years  ago,  as  now,  but  there 
kad  cot   yet  been  born  to  science  a  Franklin,  a  Morse,  an  Edison,  or  a  Phillip 
Reis.     Nature  held  wirhin  her  rei>osilory  all  the  unwrought  materials  and  ele- 
ments required  for  the  construction  of  the  steam  engine  long  ages  before  science 
dficovercd  the  me.ins  of  applying  to  practical  use  thi*  wonderful  agent  which 
now  acts   in  obedience  to  man's  will.     From  spinning  the  most  delicAle  silken 
thread  to  drawing  the  freighted  train,  or  propelling  the  mighty  steamer,  who  can 
nlimate  the  work  of  this  servant  of  man  ?     In  every  part  of  the  world  where  civ- 
ilbafion  has  esiaWished  itself,  this  mighty  force — this  modern  hetcules  ofwieoce 
ilhe  agent  of  man's  will.     The  steam  engine  has  revolutionized  the  Industrial 
1,  and  added  immensely  lu  the   material  advancement  of  the  r«ce,  while 
tidty  b  employed  to  bring  ihc  nations  of  the  earth  into  liourly  speaking  rela- 
A  gre«t  political  assembly  in  Chicago  names  a  ciliien  for  the  highest  office 
lk»tthe  suffrages  of  the  .^merica^  people  can  bestow,  and  before  the  presiding 
flSctr  of  the  convention  can  restore  order,  broken  by  the  shouts  of  rejoicing  in 
*<  jrett  building  by  the  lake,  the  lightning  has  flashed  Intelligence  of  the  result 
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to  the  people  or  I^edon  and  Urerpool,  and^almost  as  quickly  the  news  u 
in  diflercni  languages  in  Paris,  Berlin,  Vienna,  Rome,  and  St.  Petersburg. 

Another  of  tlic  triumphs  of  modern  science  enables  man  lo  hold  verbal 
rounicaiion  with  his  fellow  man,  though  scptratcd  by  hundreds  of  niilcii — to rcc 
nite  the  vtry  intonations  of  the  voice  of  his  friend,  as  if  conversing  face  to  Hxx. 
These  are  but  a  few  of  the  grand  gilts  of  modern  science  to  the  commercial,  intel- 
lectual and  social  world.     There   are    many    others,  as  in  chemistry  applied  lo 
agricuUtire,  medicine  and  the  arts.     In  the  secluded  quiet  of  the  laboratory  men 
like  Pa5lcur  arc  daily  searching  out  and  britig  to  light  the  hitherto  hidden  secreti 
of  oature,  and  tire  contributing  their  discoveries  to  the  eonttantly  accumulating 
store  of  human  knowledge  and  human  blessings.     We,  as  an  Academy,  oi  at 
individuals,  may  add  no  original  diKOverics  to  the  sum  of  scientific  knawtedjt- 
We  may,  however,  have  otir  thoughts  and   views  enlarged  by  being  tntercdcii 
observers  of  the  truths  which  science  has  revealed,  and  which  are  constAtttlr 
coming  to  light  in  its  onward  progress.     It  may  be  the  good  fortune  of  our  hum- 
ble Association,  as  it  grows  in  strength  and  influence,  to  impart  to  some  youttiful 
mind  the  inspiration  that  way  develop  into  important  scientific  results.     All  miL< 
concede  thdt  our  purposes  are  of  an  elevating  character,  and  our  Society  such  o 
all  thoughtful  people  must  commend,  even  if  they  do  not  take  an  active  interst 
with  us.     Ever)-  young  person  who  attends  a  meeting  of  the   Academy  cooei 
with  a  higher  and  nobler  purpose  than  that  which  would  prompt  him  to  atteni) 
an  ordinary  amusement  or  pleasure  iCMirt.      Our  Society  has  been  very  ecoD£Fai>-l 
caliy  managed.     We  are  not  in  debt,  and  have,  I  Ixriievc,  a  small  baluwc  iBllit| 
neasuty.      We  need  funds,  however,  to  make  provision  for  our  collections,  ll«J , 
for  such  contributions  as  are  being  made  from  time  to  time.     We  should  ako  k 
able  to  support  an  occasional  coutm  of  public  scienti6c  lectures. 

Dcs  Moines  is  rapidly  advancing  in  population  and  wealth,  and  althougbiltj 
leading  cilitcns  aie  largely  engrossed  in  money  making,  many  of  them  ore  v»\ 
indifferent   to  things  winch  tend  to  intellectual  advancement.     Who  knows  bot 
many  such  might  be  induced  to  become  life  members  of  this   Academy,  if  f" 
no  other  reason  but  to  give  a^istance  and  encouragement  to  a  commendable  ia*] 
slitulion  of  the  city?. 

And  DOW,  fellow  members  of  the  Academy,  hopmg  that  all  of  us  will  wartl 
together  for  the  realization  of  our  highest  ideal,  and  thanking  you  for  your  cotrj 
tidcncc  as  expressed  in  calling  me  for  another  year  to  pretidc  over  your  ddiber-j 
atioRS,  I  conclude  this  paper. 


THE  HISTORY  OF  THE  TELEPHONE. 

Mr.  E.  Berliner,  well  known  to  those  of  our  readers  who  are  versed  In  trie- ; 
phonic  matters,  has  sent  the  following  coromuoicaiions  to  the  £Uctn'caI  WtiU. 
This  [gentleman's  remarks  concerning  Bourscul  will  doubtless  be  specially  io'"'] 
esting  to  one  of  our  most  distingnist-ed  scientists  who  has  so  warfflly  esponsed  Hx 
cause  of  Reis. 
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Mr.  Bsrliner  says: 

The  general  impression  having  al  all  limes  been  that  Rets  was  unacquainted 
nith  Bourscul's  ideas  relating  to  the  cleclrical  transmission  of  speccli,  and  iliat  he 
was  an  original  invealor,  the  folloiving  article  from  the  Didaikalia,  a  semi-weekly 
printed  in  Frank fort-on>t he- Main  (die  abode  of  Kets  from  1848  to  1854),  a  paper 
devoted  lu  belles  leltres,  arts  and  tcienceti,  and  which  in  iis  time  had  a  large  cir- 
culation throughoui  Middle  and  Southern  Germany,  will  be  interesting  to  at] 
dcctricians. 

'lite  article  is  from  the  ^and  volume  of  the  X>iSatkelia,  in  No.  333,  and  the 
issue  bears  the  date  Thursday,  September  38,  1854. 

The  undersigned  hat  prepared  a  verbal  transLition  of  this  remarkable  doca- 
tncnt.  and  through  the  kindness  of  ihc  editor  of  this  paper  has  commented  on  it 
in  Another  column  of  this  issue. 

K.    BERUKttt. 

DtDASXAU*.     33nd  volume.     No.  2j3.     Frankfort,  September  38,  1854.     MUe- 

tritikt  TeUphonii. 

The  wonders  with  which  electricity  has  surprised  us  lately  will,  as  it  seems, 
be  augmented  by  a  new  one  which  will  not  only  produce  a  revolution  in  the 
present  electrical  tefbgraphy,  but  will  also  enhance  iu  utility  in  so  incalculable 
manner.  It  concerns  nothing  more  or  less  than  ihe  electrical  transmission  and 
rendition  of  the  tpotm  uvrd.  The  idea  originated  witli  a  young  and  modest  but 
educated  man,  Charles  Bourscul,  who  in  184S  was  a  soldier  of  the  African  army, 
wbere  he  made  himself  observed  to  the  Governor  Geneial  by  a  mathematical 
course  which  he  gave  to  his  comrades  of  the  garrison  in  Algiers ;  he  now  lives  in 
Paris.  Perhaps  Bourseut's  problem,  of  the  feasibility  of  which  he  is  perfectly 
convinced,  belongs  10  the  liiic  of  those  discoveries  which  the  learned  world  after* 
ward  declares  as  very  simple,  and  of  which  they  would  then  make  us  believe 
would  have  been  found  out  much  earlier  if  they  would  hnve  taken  the  trouble  (to 
find  ii;.  As  we  know,  the  principle  on  which  electto-teiegra|>hy  is  founded  is 
Ihc  following : 

An  cicciric  current  circulating  in  a  metal  wire  transforms  a  piece  of  soft  iron 
with  which  it  comes  in  conUcl(?)  into  a  magnet.  As  soop  as  the  current  ceases, 
the  in«)j;netic  quality  gives  way.  This  magnet,  the  electro-magnet,  can  tbere- 
fote  alienuiely  attract  and  let  go  a  movable  plate  which,  by  its  motion  of  coming 
Blid  going,  produces  the  convetiiional  signs  which  are  used  in  telegraphy. 

It  is  furthermore  known  that  aU  tones  are  communicated  to  the  ear  merely 
by  aoduUlions  of  the  air,  being,  therefore,  themselves  nothing  but  thcM  undula- 
tions of  the  air,  and  that  the  differences  ^without  end)  of  the  tones  depend  solely 
sod  exclusively  on  the  rapidity  and  the  strength  of  ihe^e  sound-waves.  If,  now, 
a  metal  plaie  could  be  invented  so  movable  and  flexible  as  to  render  all  the  tone 
oodulations  cquaMo  the  air,  and  if  this  plate  be  so  connected  to  an  electric  cur- 
rent that  it  would  alternately  make  and  break  the  electric  current  according  to 
the  air  undulations  by  which  it  is  struck,  then  it  would  be  possible  to  cause  a 
tectiod  similarly  consltucied  plate  to  electrically  repeat  at  the  same  time  cascti/ 
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the  same  uDdulatioDs  as  the  first  pUt«,  and  it  woiil4  tb«r«fore  be  th«  nme  a*  if  a 
person  had  spoken  in  the  initnediate  neighborhood  against  this  second  plate,  or 
the  ear  nould  be  alTected  in  ihe  same  manner  as  iTii received  ihe  tones cotnmuD 
icated  through  the  Ar&t  metal  diaphragm  (meftaffitan^=wal\,  partition,  £.  B.). 
The  electrical  telegraphy  which  at  the  time  was  stamped,  academically,  almost  as 
noDsense,  now  traverses  the  whole  world  as  a  familiar  phenomenoD.  If  we  con- 
sult, in  regard  to  this  new  idea  of  a  young  physicist,  the  principles  of  physics,  we 
have  not  only  nothing  to  lay  against  ihc  possibility  of  its  execution,  but  its  SK^ 
cess  seems  more  probable  than  did  electrical  telegraphy  not  long  ago. 

If  the  experiment  succeeded,  then  electrical  telegraphy  would  have  become 
quite  gcod ;  it  would  require  no  other  machinery  and  knowledge  than  a  galvanic 
battery,  two  vibratory  plates  and  a  metal  wire;  without  funher  preparation  one 
person  would  have  only  to  speak  against  the  one  metal  plate  and  the  other  pn- 
son  to  hold  his  car  to  the  other,  and  thus  they  could  converse  One  with  the  other 
as  under  four  eyes  [unier  vie  augen='p<:rioxaX\y). 

The  young  inventor  believes  in  the  success  of  his  endeavors,  and  challenges 
the  learned  men  to  prove  that  the  laws  of  physics  arc  in  contradiction  with  th« 
above  recited  principles,  and  that  they  let  appear  impossible  what  is  looked  for. 

In  the  meantime  this  matter  would  deserve  the  attentio'n  it  will  receive,  to 
the  highest  degree. 

(Signed),  U 

— London  Ektirital  Rrvkw. 
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METEOROLOGICAL  DISCOVERIES. 

ISAAC   P.   NOVES. 

Discovery  is  the  act  of  obtaining  facts  in  regard  to  any  subject.  The  gresi 
discoverers  of  the  world  are  they  who  have  ascertained  facts  in  relation  to  tfa( 
conditions  of  nati;re.  The  higher  the  type  of  the  discoverer  the  more  cause 
and  efTect  will  enter  into  his  composition,  and  the  more  hb  work  will  reveal  it. 
Not  only  will  he  seek  to  discover  facu,  but  also  the  relations  which  these  lacB 
bear  to  each  olhei  and  the  results  of  their  influence  upon  the  forces  of  nature. 
No  matter  how  capable  a  discoverer  may  be,  no  matter  what  his  powers  of 
mind  and  body,  he  is  more  or  less  hampered  by  his  surroundiags. 

The  globe  on  which  wc  live,  even  at  this  late  day  is  not  eiAirely  discovered 
and  although  the  undiscovered  portions  are  comparatively  small,  no  one  at  pres- 
ent can  lell  what  iiifluence  their  discovery  will  have  upon  the  human  race. 

Although  the  world  was  highly  civilized  and  had,  centuries  ago,  made  astro- 
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nomical  discoveries,  wh«eby  it  knew  about  the  heavens,  and  geographical  dis- 
coveries, whereby  it  knew  of  ihe  Ciirlli,  \\\i  to  within  a  very  late  jjcriod  it  knew 
little,  comparativcl)'  nothing,  about  that  great  siraiiim  immediately  above  us. 
which  we  term  the  atmosphere.  Until  wc  had  a  Wcathcr-Map,  covering  conud- 
erahle  extent  of  territory,  it  was  impatsible  to  obtain  such  data  as  would  put  us 
in  the  way  of  acquiring  the  necessary  information.  It  may  be  asked,  why  we 
did  nol  have  this  map  at  an  cailicr  day?  We  might  ask.  why  the  "  Western 
Hemiaphere"  was  not  discovered  at  an  earlier  day,  why  it  was  that  the  dvilited 
world  did  not  sooner  learn  that  tht  earth  was  round?  Indeed,  in  this  line  we 
might  ask  pertinent  questions  by  the  score.  We  would  get  but  one  general  reply 
—  the  world  was  not  prepared  to  obtain  this  knowledge  sooner  than  it  did, — the 
upper  stories  of  a  structure  cannot  be  built  before  the  foundation  and  the  walls  of 
the  lower  sturtcs  are  completed.  The  pcrfeciion  of  meteorology,  whereby  we 
become  familiar  with  that  stratum  of  nature  between  the  lieaveas  and  the  earth, 
depended  upon  the  perfection  of  other  things  which  lead  up  to  it.  Years  ago 
when  wc  studied  physical  geography  we  thought  that  we  knew,  or  must  know 
about  all  that  there  was  on  this  subject. 

Wise  men  had  given  it  their  studious  attention,  but  studJotts  attention  was  of 
little  avail  without  the  means  of  obtaining  facts  all  important  in  the  matter. 
Other  able  men  must  first  advance  in  the  department  ol  electricity  and  perfect 
that,  give  us  the  telegraph  and  all  the  other  necessary  j paraphernalia  for  gathering 
the  important  facts,  whereby  the  transmission  and  the  use  of  data  was  made  prac- 
tical. Wonderful  are  al)  the  nccessar)'  pcrfcrted  steps  which  lead  up  to  this  important 
branch  of  human  knowledge;  indeed  do  they  come  under  the  head  of  "too  numer- 
ous to  mention."  I'he  clear  intellect,  even  with  the  unaided  eye  could  obtain  a 
very  complete  knowledge  of  the  heavens.  By  the  aid  of  ships,  and  a  few  in&iru* 
mcots,  whereby  Ihe  unknown  seas  cnuld  tic  navigated,  wc  could  discover  Ihe  un- 
known continents,  but  in  order  to  discover  these  regions  which  lie  between  the 
heavens  and  the  earth— between  the  celestial  and  terrestrial  spheres,  we  must  wait 
many^long  centuiies  until  we  had  so  subdued  the  forces  ot  nature  to  ourcon:rol  ihal 
we  could  use  them  to  conquer  these  other  forces  which  were  apparently  beyond 
our  reach.  Bui  step  by  step  we  were  lead  up  to  them,  nnd  lotlay,  through  these 
acquired  agencies,  the  laws  which  govern  the  forces  which  form  this  middle 
domain  of  nature  and  which  have  such  an  influence  upon  us,  are  as  well  known 
as  the  terrestrial  conditions  with  which  we  are  so  familiar;  that  is,  we  are,  or  can 
be  familiar  with  them  on  the  same  principle  that  wc  arc  familiar  with  other  things 
about  us — by  seeking  information  in  the  right  direction  and  from  the  right  source, 
"Where  may  this  be  found?"  it  may  be  asked.  On  the  Weather-Map.  The 
Wcather-Map  followed  up  day  by  day.  will  reveal  all  to  us;  and  it  is  the  medium 
and  the  only  medium  whereby  we  may  understand  this  subject. 

"  But  what  about  physical  geography?"  may  be  further  asked.  Physical 
(Mgraphy  most  certainly  should  embrace  meteorology,  at  a  department  em- 
braces a  bureau,  but  meteorology  up  to  within  a  few  years,  had  no  knowledge  of 
^^Weather-Map — indeed  even  late  editions  of  physical  geography  make  no 
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tDcniion  of  ilie  map,  and  ^et  this  wonderful  instrument  has  been  in  exbtence, 
here  in  the  United  Slates  since  1870.      At  first,  however,  it  was  neceMarily  crude, 
but  about  1876,  or  iherenboui,  it  had  reached   quite  a  degree  of  pcrfecnon.  aodJ 
yet  the  persons  whom  ihc  world  would  have  thought  would  have  been   ihe  most* 
eager  to  seek  revelations  from  it  were  the  very  ones  to  neglect  it  and  continue 
10  piihlish  works  upon  the  general  subject,  '*phyucal  geography"  with  little  m 
no  attention  to  this  all  important  branch  which  alone  can  impart  the  necessary 
information. 

Physical  geography  so  far  as  it  peruins  to  mcleorologj-,  without  the  know 
edge  that  may  be  derived  from  the  Weatlier-Map,  is  comparalively  of  oo 
and  at  this  age  of  the  world  better  be  dropped  altogether. 

The  Weaiher-Map  is  a  most  peculiar  thing.     It  does  not  revexl  ttsse< 
like  a  book,  or  even  like  a  picture  ;  fur  this  reason  few  pay  much  aiieniiOQ  to  it, 
and  therefore  fail  Co  see  and  perceive  the  wisdom  that   it  imparts.     It  must 
followed  up,  day  by  day,  week  by  week,  month  by  month,  year  by  year;  and  as 
it  is  never  twice  alike — always  different — showing  the  dominant  force   in   nature 
for  tlie  time  being,  these  forces  never  bearing  the  same  relation  to  each  other — 
nan  can  itudy  this  wonderful  Geography  of  the  Atmosphere  for  all  time,  and 
the  end  of  time  cominue  the  study;  and  then,  after  all  thb  study,  the  chang 
which    take  place  will  be  as  new  and  fresh  to  him  as  the  next  new  face  he  raeetf 
in  his  daily  walk.     Although  physical  geography  should  include  meteorology,  by 
reason  of  the  map,  the  sub-department  becooaes  independent  and  all  iraporiant 
by  iUelf.     We  will  study  physical  geography  when  we  wish  to  know  about  the 
terrestrial  conditions  which  surround  us  but  when  we  wish  to  know  something  of 
what  we  may  term  the  middle  stratum,  ihe  bridge  t>etween  earth  and  heaven,  we 
will  consult  the  Weather<Map.     This  is  speaking  of  things  as  we  find  them  today. 
The  physical  geography  of  the  future,  however,  will  include  this.     The  gteal 
wonder,  however,  is  thai  those  who  are  authors  and  publishers  of  physical  geog- 
raphy have  so  long  ignored  so  much  light,  and  the  only  medium  whereby  light 
and  information  could  be  gained  on  so  important  a  suhjeci.     All  percoits  should 
be  informed  in  regard  to  the  Weather-Map,  and  all  intelligent  people  should  be 
able  to  know  scmeching  practical  about  a  storm,  when  it  is  approaching,  ftom 
what   quarter,  when  and  how  it  is  likely  to  clear  off,  and  more  than  this,  shtniM 
be  able  lo  protect  themselves  against  all  impostors,  and  all  silly,  crroneout,  i 
superstitious  sayings  on  this  subject.     And,  by.the-way,  there  is  no  depanincn' 
of  nature  so  replete  with  these  sayings,  as  the  weather,  for  the  simple  reason,  ■ 
seen  in  all  departments  of  human  knowledge,  where  there  is  darkness  then  «il' 
there  be  all  degrees  of  foolishness,  from  the  harmless  to  that  which  is  most  loj^ 
OU5.     When  man  has  no  real  knowledge  he  readily  resorts  to  the  imaginaiioa, 
and  the  lower  his  nature  and  the  greater  his  ignorance,  the  lower  his  coocepiioB' 
of  cause  and  effect. 

The  Weathcr-Map  with  its  wonderful  revelations  came  late  to  the  world,  f" 
the  authors  of  our  physical  geographies  should  have  been  ready  to  receive  H 
when  it  came,  but  they  were  not.     Their  influence  by  this  time  might  havesdi)^ 
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mucfa   light  and  coTrecied   many  wrong  imprcKtions,  but  they  choose  rather  to 
ignore  the  light  than  t->  seek  it  and  |jrufit  l>y  iu 

To-day,  iiieteorclugy  \i  still  taught,  or  bctier,  iliempted  to  be  taught,  on  the 
old  pUo;  might  as  well  undertake  to  teach  jiiipils  geograjihy  whh  tl?e  bi>ok$  and 
light  of  the  fourieentli  century  &s  to  attempt,  to-day,  to  icach  iliem  meteorology 
without  the  Wcathcr-Map.  The  reader  may  think  I  am  too  eulogistic  and  simply 
tfj-ing  to  ■•  write  up  "  something  beyond  its  value.  All  I  have  to  say  to  such  as 
may  thick  so,  is,  to  study  the  ma))  thoroughly  and  note  its  revelations  day  by 
day.  Before  takinjj  the  inap,  however,  let  one  ask  himself  what  he  knows  about 
ihc  weather.  After  a  careful  study  of  the  map  for  a  year  or  two  let  him  compare 
notes  with  what  he  then  knows,  and  what  he  knew  l»:fore.  If  the  map  has  not 
revealed  his  former  ignorance  then  he  has  not  been  a  good  observer  and  made  the 
best  tt«e  of  his  time.  The  great  important  thing  the  m.ip  reveals  (o  us  is  that 
ihc  areas  of  high  and  low  barometer  move  across  the  country  on  general  lines 
fiom  the  west  towards  the  cast.  ''Low,"  or  low  barometer  is  the  governmg 
factor,  and  may  be  likened  unto  the  valley,  while  *'  High  "  reprcscnu  the  hill. 
The  currents  o(  atmosphere  are  from  the  "  High  "  to  the  "  Low."  The  cause  of 
lo«>baromcter  we  ascribe  to  concentrated  heat.  The  great  property  of  heat  is  to 
expand  ot  rarify  the  panicles  of  mailer  with  which  it  comes  in  contact  The 
air  at  llic  point  "  Low  "  is  rarificd  :  the  result  of  ibis  is  the  inrushint;  of  cold  cur- 
rents to  supply  the  place  of  this  air  so  rarificd  and  makes  what  we  call  the  wind. 
So  the  movement  of  atmosphere  is  always  towards  "  Low. "  The  great  reservoir 
of  air  is  the  area  of ''  High  "  or  high-barometer.  The  air  rmiliea  along  the  surface 
of  the  earth,  from  all  points  of  the  conipaas,  from  "High"  towards  "  I^w  "  j 
boe,  by  Ihe  fores  of  heat,  it  ascends  till  it  reaches  the  upper  stratum  of  the  atmos- 
(ihere.  From  here,  judging  from  the  upper  movements  of  the  light  clouds,  the 
direaion  is  outward  from  the  centre  "  Low  "  towards  the  "  High,"  or  better,  the 
upper  part  of  the  column  "High"  to  supply  the  withdrawing  of  the  atmosphere 
from  the  bottom  of  the  column  "  High," 

Ihe  surface  curreni,  or  what  we  term  the  wind,  is,  OD  general  lines,  from 
*'  High  ■■  to  ■'  Low  " — the  Lpper  or  atmospherie  currents  from  "  Low  "  to  "  High." 
At  the  surface  of  the  earth  from  the  cold  to  the  hot,  at  the  uirfacc  of  the  atmo»- 
pfacrc  from  Ihc  hot  to  the  cold — the  vacuums  as  it  were  being  reversed.  On  the 
surface  of  the  earth  ".High"  is  the  highest,  "Low"'  ihe  lowest,  while  at  the  top, 
or  upper  stratum  of  aimoBphere  Ihe  highest  point  would  seem  to  be  at  "  1j>w  " 
— ■*  Low  '■  the  highest,  "  High  "  the  lowest.  When  we  speak  of  the  movement 
tA  the  acmospheic,  ii«  movemeni  along  the  surface  of  the  cartb,  or  its  terrestrial 
movcmcai  b  to  be  understood.  The  movement  i:t  from  the  "High"  to  the 
"  Low,"  This  being  the  case  if  "  Low  "  is  on  a  high  line  of  laiittide,  say  at  50* 
north,  or  beyond,  we  will  have  south  wind^ ;  and  south  winds  are  warm ;  that  is, 
winds  from  the  far  south;  the  further  they  ate  from  the  south,  and  the  further 
tbcy  travel  over  the  country,  the  warmer  ibey  become.  That  is  n  hy  it  is,  in 
summer  time,  often  warmer  alou);  the  uorlhcru  line  of  the  United  States  than  at 
the  south.     Hut  although   these  areas  of  Low-barometer  travel  from   the  wes^ 
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towards  the  cut  they  do  not  do  so  on  any  regul&t  line  or  course.  They  cnw 
the  territory  of  the  United  States  at  various  points.  On  the  Pacific  their  moft 
objeciive  ixtinis  are  above  and  below  Cape  Mendocino,  the  extreme  wesiem 

point  of  ourVcstcrn  border. 

Thii,  however,  is  a  mere  general  slalement,  for  they  never  enter  twice  alike 
and  vary  with  the  se&son  and  seasons.     As  &  nile  they  enter  ind  cross  tlie  couDtry 
on  a  higher  liue  of  latitude  during  the  warmer  ilian  during  the  colder  mondiL 
Others  enter  at  the  southwest,  or  through  Mexico  and  Texas;   while  still  othcn 
enter  l"ri>ni  ihc  region  of  the  West  Indies,  soracliincs  sinking  quite  far  inland;  at 
other  itoics  merely  skirting  the  coast.     ThcK  latter  ones,  from  want  of  staiions  it 
the  West  Indies  we  have  very  Htile  forewarning  of.     Although '  •  Low  "  travels  frail 
the  west  towards  the  east,  ii  often  in  iti  passage,  travels  on  lines  almost  due  north 
and  south  for  twelve  or  fifteeti  hundred  miles,  and  perhaps  more.     For  want  of 
the  proper  stations  wc  cannot  trace  its  full  course.     So  these  "  Lows  '*  that  ooow 
up  from  the  south  are  undoubtedly  ones  that  are  travelling  on  some  erratic  count. 
These  areas  ol  high  and  low-barometer,  "High"  and  "Low,"   in   addition  U> 
travelling  as  above:  slated,  also  travel  in  belts  around  the  world,  and  all  the  wlufc 
vary  as  to  ihe  territory   they  cover.     At  times  "  Low  "   will  be  in  the  nortlib 
"  High  "central,  and  another  "  Low"  in  the  south;  or   «c   may  have  "Lo"' 
central,  with  "  High  "  each  side.     It  is  always  changing,  and  these  changes  (hO' 
duce  the  changes  of  the  weather  from  hot  to  cold,  wet  to  dry ;  and  all  the  chan^ 
arc  the  result  of  the  relation  which  these  two  powers  "High"  and  "Low"  b(S 
to  each  other. 

1hc  wind  being  towards  "  Low,"  it  follows  if  "  Low"  is  in  the  north  we nU 
have  south  winds,  if  in  the  south,  north  winds,  and  these  winds  partake  (rf  the  • 
<jualities  of  the  locality  from  which  they  come.  There  are  times,  however,  whet 
the  north  winds  will  not  be  very  cold  nor  the  south  winds  very  warm,  and  this 
will  be  when  these  respective  winds  come  from  an  area  of  high- barometer  that  it 
not  very  far  away.  If  "  High  "  lies  immediately  to  the  north,  the  noiih  win* 
cannot  be  from  a  grefll  distance  north,  and  if  "  High  is  imnaediately  to  the  sooth 
the  south  winds  will  not  be  from  far  south,  ihcictorc  will  have  little  opporiuniiy 
to  become  healed-  "  Hi^h  "  is  like  a  great  mountain  ridge ;  it  is  ihe  tnountuo 
ridge  of  the  atmosphere.  The  wind  is  front  the  centre  of  U>«  ridge  or  hi^M 
point  of  "  High;  "  from  the  centre  outward-t,  so  on  the  noith  side  of  *'  High" 
the  wmd  will  be  towards  a  nunh  "  Low,"  while  on  (he  south  side  tt  will  be  to- 
ward.s  a  south  "Low,"  etc. 

The  lines  which  these  areas  of  "  Low  "  make  across  the  country  arc  infinitt. 
never  twice  alike  ;  and  although  their  general  course  is  from  the  west  towards  the 
the  ea.<ti,  or  towards  the  rising  sun,  they  at  times  travel  due  west,  but  it  is  alwaji 
towards  the  latter  pari  of  the  day  or  at  night.  So  soon  as  the  sun  reappears  io 
the  east  and  establishes  its  centre  of  heat  "  Low  "  immediately  advances  town* 
it.  These  areas  of  Low-taromcter  not  only  vary  in  direction,  but  in  speed,  ex- 
tent and  intensity,  sometimes  being  very  small,  not  more  than  a  few  hundral 
miles  in  diameter,  then  extending  over  one-half  of  the  Vnited  Sutes  and  at  times 
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tbey  travel  not  more  than  a  huodred  miles  in  twenty-four  hoars,  at  other  times 
they  wiU  trarel  fifieen  hiitxired  miles  in  the  sametime.  And  herein  is  the  trouble 
as  regards  "  irdications."  We  cannot,  at  least  at  present,  know  in  advance  the 
direcxion,  the  inicnsily,  (he  ipeed  or  the  upread.  the  vorm-rcnirc  "  Ixiw"  will 
take;  it  is  never  twice  alike  nor  docs  it  have  any  periodic  similanly.  In  meteor- 
ology  there  are  no  special  rules  to  guide  us,  and  that  which  is  past  does  rot,  only 
in  a  general  way,  help  us  much  as  to  what  is  to  come,  llie  study  of  ihe  map, 
however,  is  fai  more  sali»factory  than  any  "  indication."  Rut  the  map  can  only 
be  studied  with  satisfaction  when  near  at  hand.  \Vc  can,  however,  with  slight 
cost,  have  a  substitute  which  will  be  nearly  as  good,  and  far  belter  than  none. 
Th«  substitute  is  a  skeleton  map.  Let  the  people  throughout  the  country  hare 
rough  outline  maps  of  the  United  States,  divided  itiio  squares  OD  the  lines  of  lati- 
tude and  longitude.  Let  the  si/e  be  regulated  by  convenience.  The  squares  to 
be  designated  by  letters  or  figures.  The  rtport  then  to  be  sent  from  headquarters 
at  Washington;  not  ocly  once  a  day.  but  say  at  rooming,  noon  and  evening,  indi- 
cates where  the  "  High  "  and  "  Low  ig,  their  numlwr,  (if  more  than  one),  direc- 
tion, and  movement  since  the  last  report.  Let  the  public  once  get  accustomed  to 
this  system  and  ihcy  would  not  think  of  relinquishing  it.  oof  of  turning  back 
to  even  the  present  system,  much  less  to  the  antediluvian  tu>-iyftfm  which  we 
received  from  the  old  school  of  '•  physical  geography."  The  new  school  of  phya- 
ical  geography  will  embrace  the  "  Weaiher-Map  "  as  its  all  important  source  of 
information  in  this  department. 

As  Ihe  storra-centrcs  "  Low"  appear  in  our  west  and  disappear  off  the  cast- 
tin  coast  and  arc  tracked  across  the  ocean  to  Europe,  so  far  as  we  know  always 
disappearing  in  the  east,  the  inference  is  that  they  encircle  the  earth.  We  can- 
not at  present  prove  this,  but  as  we  can  trace  them  a  quarter  the  way  around  the 
earth  and  they  disappear  and  reappear  in  this  manner  it  is  not  unreasonatile  to 
believe  that  they  encircle  the  earth.  The  question  is  often  asked,  where  do 
storms  come  from  ?  This  idea  of  encircling  the  earth  being  true  they  do  not 
come  from  any  specified  place  or  quarter,  and  have  no  more  beginning  or  end- 
ing than  a  circle,  and  of  them  it  may  well  be  said,  they  come  froni  ttffmktrt,  if  the 
phrase  may  be  understood  to  conform  to  the  statement  in  regard  to  their  course 
and  origin.  They  are  ever  present  on  the  surface  of  the  earth,  varying  in  shape, 
in  sue.  intensity,  compass  .and  direction,  but  always  having  an  existence,  ever 
coming  and  ever  going.  Late  In  the  season,  when  we  have  what  is  termed  "set- 
tled weather,"  as  many  storm-centres  pass  us  by  as  during  the  "  inclement  sea> 
son."  but  they  pass  us  on  different  lines.  During  the  warmer  months  a  greater 
nwnber  pass  us  on  a  high  line  of  latitude  and  carry  heat  far  to  t)>e  north,  mak- 
ing the  north  country  productive. 

Before  the  advent  of  the  Weather-Map  we  could  not  understand  that  mar- 
vel of  the  year  "Indian-summer."  The  nup  shows  us  that  it  is  the  effect  of  an 
antumtval  "I^w"ona  high  line.  During  the  colder  months  more  "Lows" 
travel  on  low  lines  of  latitude,  making  it  cold  at  the  south.  The  "  Lows"  that 
produce  the  most  »torro,  rain  or  snow,  are  those  which  travel  on  diagonal  lines. 
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Wbeiher  "  Low  "  will  produce  rain  or  snow  depends  upon  its  latitude  as  wcU  u 
upon  the  season  and  the  latitude  of  the  section  of  the  country  over  which  it 
passes.  To  enumerate  all  the  changes  of  "  High"  and  "  Low,"  and  todiow  the 
effects  which  they  have  upon  the  clim»lc  of  the  country  would  fill  volumes.  Ai 
the  changes  are  infinite  the  variety  must  be  in  proportion ;  only  by  ilie  Weather- 
Map  can  we  be  aware  of  ihe&e  changes  and  studjr  their  efTects.  Until  we  bad 
this  wondcrfiil  map  nc  had  little  or  no  conception  of  the  meteorological  pbenoia- 
ena  of  the  world.  For  example  the  tornado.  The  old"phyxica]  geography' 
system  had  various  names  for  this  violent  phenomenon,  such  anycU»t,  kttrntsMt, 
and  iomaJo,  and  undertook  to  draw  a  line  between  ihem,  giving  ceiiain  charac- 
teristics to  one  which  it  did  not  give  to  the  other.  The  map  reveals  the  fact  thai 
they  are  all  one  and  the  same,  and  thai  they  proceed  from  "  Lon,"  and  unda 
certain  conditions  of  "Low"  the  difTereni  localities  of  the  earth  will  have  ibc 
severe  stoma  which  may  l>e  called  by  either  of  these  names.  'Hie  mere  desrrip 
tion  of  one  of  these  storms  might  fill  volumes,  but  from  them  we  gather  little  or 
no  knowledge  of  their  cause,  we  only  learn  of  the  cScci,  but  follow  np  the 
Wcathci  Map  and  their  cause  as  well  as  their  cllect  will  be  fully  revealed 
Thv  tornado  comes  from  "  Low"  and  always  lakes  place  in  the  track  of  ttit 
factor,  which  for  short  we  term  "  Low."  One  "Low"  paesingover  theeountrr 
will  not  produce  the  eflect,  any  more  than  a  little  fire  would  in  a  short  time  htsi 
a  large  room.  Wc  muf<i  have  a  succession  of  "  I^ows  "  on  a  high  line,  or  rdt- 
tirely  high  line,  in  order  to  obtain,  through  the  south  winds,  the  nccessarf 
amount  o(  heat.  Every  "Low,"  even  high  "  Low,"  will  not  produce  a  tornadOi 
if  it  did  we  would  not  only  have  one  ever}'  day  but  every  hour  of  the  day  atl  o«er 
the  country. 

The  map  reveals  the  fact  that  the  violent  ■wind-storm  we  call  Tornado  « 
Cyclone,  when  it  occurs  will  always  be  in  the  track  of  "  Low  "  and  generally  ■> 
E  B    an  acute  angle  thereto,  Bf 

an  angle  of  about  1 3^  or  so* 

to  the  line  of  the  track  of 

"Low."     Let  the  centre  of 

X  ^,y^  *'  Low "  one  mornmg  le  «t 

A;  Ihe  next  morning  at  EL 
The  tornado  will  take  place 
C'  on  the  line  C  D  or  E  D,  « 

even  between  the  angle  C  D  E,  in  the  track  of  "  Low." 

Volumes  have  been  written  upon  the  subject  of  Climatology,  but  ihe  subject 
will  never  be  understood  until  we  seek  the  proper  informniiun  from  the  Weath- 
er-Map-  By  this  map  we  can  understand  the  Citmatology  of  the  United  Stalrt 
as  never  before,  and  when  the  rest  of  the  world  it  as  well  supplied  in  this  respect 
as  the  United  States  wc  will  then  and  not  till  then  understand  the  full  clinuLoleKy 
of  the  world.  The  climate  of  the  eastern  and  western  coasts  of  continents  i» 
quite  different.  Under  the  old  system,  which  is  still  present  with  us,  this  isall 
said  10  be  due  to  the  warm  current*  of  the  oceatu     But  the  "Weather-Map" 
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DO*  Steps  m  aiid  revealt  addilioual  light ;  and,  while  ai  present,  from  want  of 
lauoDS,  we  cannot  deny  but  what  the  warm  ocean -curicn is  luvc  something  to 
dfi  with  the  inildnett«  of  the  climate,  say  of  our  northern  Pncific  Coast,  it  does 
icveal  to  us  that  it  is  not  all  owing  to  these  cuirents,  but  that  the  position  of 
"Low"  has  tnach  to  do  with  it  and  perhaps  more  than  ocean-ctirrents.  Land 
retaias  he^t  better  than  water.  To  the  north  of  the  United  Slates  there  is  a  vast 
domiin  of  land.  The  map  reveals  to  lis  that  one  belt  of  *'  I^w  "  passeE  far  lo 
the  north  of  Cape  Mendocino,  and  that  the  line  of  ihts  belt  varies  with  the  sea- 
mu,  while  the  currents  remain  about  the  same  the  year  round.  Now  if  the  cur- 
ftftb  remain  stationary  and  the  course  of  "  Low  "  vaticii  with  the  season  it  would 
»eem  to  be  good  proof  that  this  phenomenon  was  independent  of  these  currents. 
This  same  phenomenon  reveals  the  cause  of  the  peculiar  cliniaie  of  California ;  a 
RveUtion  that  was  not  in  the  power  of  the  old  physical  geography  system  to 
atkc  known.  From  early  in  the  season  lit)  towards  the  winter  months  the  north 
"Loir,"  the  one  that  enters  the  coast  to  the  noilh  of  Cape  Mendocino  works  far 
Id  the  northward.  The  one  that  enters  the  coast  to  the  south  thereof  also  Ad- 
nncet  northward.  From  winter  to  spring  the<ie  two  belts  work  .southward  with 
tbe  Sun.  The  higher  the  Sun  in  the  ecliptic  the  liightr  the  belt  of  "Low.'* 
"High  "  lies  between  these  two  bchs  and  a  good  part  of  the  year  is  over  the 
r^ion  of  San  Francisco.  The  course  of  these  belts  varies,  for  this  reason  the  sea- 
notof  this  section  of  the  country  vary  and  are  nexer  twice  alike-  but  as  a  rule 
"Low"  passes  over  this  localily  quite  often  from  December  to  April.  The 
^Ofjazt  the  Sun  in  the  ecliptic  the  higher  the  line  of  "  Low,"  and  the  higher  the 
luK  of  "  Low  "  the  warmer  the  temperature  on  a  high  line  of  latitude,  and  the 
rtrerae.  Until  we  had  this  new  revelation  it  was  not  possible  for  us  to  undei^ 
Kud  these  phenomena  of  nature.  By  these  discoveries,  which  cotne  through 
yews  of  paiicni  toil  and  advance  towards  perfection  in  other  branches,  wc  arc 
lUe,  as  never  before,  to  comprehend  the  system  of  nature  under  which   we  live. 

Of  course  this  system  comes  generally  under  the  head  of  physical  geography, 
ud  physical  geography  should  include  meteorology  as  a  department  includes  a 
bureau.  But  the  department,  strange  lo  say,  has  ignored  the  bureau,  and  the 
perfectioa  of  tbe  bureau  has  come  through  sources  i^uite  unlocked  for ;  and  though 
Arregaided  by  the  department  has  quietly  advanced  towards  perfection  most  sur- 
fnaog.  It  would  be  wise  in  the  department  to  now  accept  the  bureau.  As  the 
Oic  itaodfl  at  present  the  bureau  has  fast  exceeded  the  department— a  most 
peculiar  cticumstance  in  the  annals  of  science. 

It  is  to  be  hoped  that  mure  and  more  attention  may  he  paid  to  this  subject. 
Vbal  meteoiology  now  calls  for  ii  more  and  more  stations  in  localities  whcte  they 
•ill  be  of  the  most  value.  The  more  we  have  the  more  valuable  the  system  be- 
tUcaK,  and  it  would  seem  that  it  was  time  the  nations  of  the  earth  took  this  sub- 
Jtn  in  h&nd.  The  more  universally  it  is  extended  the  greater  the  blessing  it  will 
coofcr  upon  all,  the  small  territory  as  well  as  the  large,  the  large  as  well  as  the 
maU. 

Tbe  great  middle  stratum  of  our  universe  is  what  we  particularly  want  knowl* 
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edge  of.  We  want  to  understand  the  geography  of  our  atmosphere  u  well  u 
the  geography  of  our  terrestrial  globe  and  that  of  the  diataot  heavens.  On  thb 
knowledge  depends  more  blessings  than  is  at  present  realised  by  the  world.  The 
little  instrument  known  as  the  "  Weaihcr  Map,"  strange  as  it  may  seem,  isdectiDed 
to  play  a  most  important  part  in  the  welfare  of  the  race.  The  more  we  contri- 
bute to  the  knowledge  of  this  great  undiscovered  country,  between  earth  imd  the 
heavens,  the  more  ha^.piness  we  confer  upon  ourselves.  Let  the  lines  of  stitions 
advance  until  we  have  at  least  one  on  a  square  of  two  hundred  miles— the  more 
we  have  the  better  the  work,  and  the  greater  our  knowledge  on  the  subject,  the 
wiser  and  more  reliable  weather-prophets  we  may  become,  and  the  greater  the 
blessing  we  may  confer  upon  mankind. 

Washington,  D.  C,  July,  1884. 


REPORT  FROM    OBSERVATIONS  TAKEN  AT  CENTRAL  STATION, 
WASHBURN  COLLEGE,  TOPEKA,  KANSAS. 

BY   PROF.    J.    T.    LOVKWELL,    DIRECTOR. 

The  usual  summary  by  decades  is  given  below. 


Temperature  of  the  Air. 

MiN.  ASD  Max.  Ayekaois. 

Min 

Max 

Min.  and  Max  .... 

Range 

Tbi-Daily  OBSEBVAxroMa. 

7  a.  m 

2  p.  m 

9  p.  m 

Mean 

Relative  Humidity. 

7  a.  m 

2  p.  m 

6  p.  m.  .    .    ■  

Mean 

PRESaCRE  AS  ObSHBVED. 

7  a-  m 

2  p.  m 

d  p.  m 

Mean 

Mtles  peh  Hour  of  Wdtd. 

7  a.  m 

2  p.  m 

9  p.  m 

Total  miles 

Clouding  by  Tenths. 

2  a.  ni 

7  p.  m.  .   .       

0  p.  m 

Rain. 

Incbes 


June  20th 
to  30th. 


68. 

96. 
82. 
28. 

72  4 
86.5 
73.2 
77.4 

.89 
.69 
.85 
.82 

29.034 
28.990 
28.993 

28.00S 


1630 


4.4 
4.7 
2.6 

2.29 


Jnly    lat 
tolOtli. 


62. 
86. 
73.6 
23. 

71,3 
87.0 
75.4 

77.4 

.80 
.55 

.77 
.71 

28.965 
28.948 
28.949 
28.954 

9.8 
12.6 
7.5 
2413 

4.7 
26 
3.0 

1.78 


Joir  lOth 
to  20th. 


66. 
97. 
83. 
81. 

71.7 
84.8 
75.4 
76.4 

.88 
.70 
.86 
.81 

29.023 
28.991 
29.020 
29.011 


1904 


4.6 
4.6 
4.3 

2.73 


Mean. 


71.8 

717 

77.1 


.6fi 
.82 
.78 

29.004 
28.976 
28.987 
28.989 


6007 


4JJ 
3J 
3.1 
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th  included  m  this  report  has  been  warm  and  moUt.     While  the 
ot  much  exceeded  the  average  at  this  season  the  [irevious  saturated 

kpoil  has  made  it  seem  unusually  wci.     To  this  humid  coadiiion 
tore  has  added  a  feature  which  has  made  the  air  quite  opprC5sive 
1,  still  nights  have  not  given  the  usual  chance  for  refreshing  sleep. 
storms  most  of  iheni  have  occurred  ai  night  in  the  latter  pan  (i.  e. 
3:00  o'clock  A.  M.),  and  at  this  sialion  they  have  come  from  the 
mheast.     There  have  been  abundant  electric  disturbances,  and  the 
I  strong  but  not  reaching  the  tornado  violence. 
I  struck  in  many  places,  doing  some   damage.     These  conditions 
the  growth  of  corn  and  no  one  has  ever  seen  it  grow  more  rapidly, 
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rMB  Thirty  Years'  War:  By  Anton  Gindely.  Two  volumes; 
pp.  912  ;  Illustrated.  G.  P.  Putnam's  Sons,  New  York,  1884.  For 
I.  H.  Dickinson,  $4.00. 

k,  notwithstanding  it$  dimensions,  is  a  condensed  history  of  the  war 
.ween  the  Roman  CathoUc!>  and  Protestants  in  the  first  half  of  the 

commencing  in  i6t8.  with  the  insurrection  of  the  Bohemians,  and 
he  peace  of  Westphalia  in  1648.  I(  is  divided  into  three  parts: 
riibes  those  events  which  gave  immediate  occasion  to  the  out-break 
YKreeds  ihcnce  10  relate  the  history  of  the  Bohemian  inKurrection, 
'Oceedings  and  confiscations  which  follow,  and  the  consequent  re* 
asuics  of  religious  reformation.  It  b  douhilcss  the  most  reliable 
nc  time  interesting  account  of  this  celebrated  struggle  that  has  ever 

for  aside  from  the  mere  facts  of  history  the  author  devotes  many 
lints  of  prominent  individual  actors  in  the  drama,  such  as  Gustavus 
rdinand  II,  Cardinal  Khlesl,  the  Palsgrave  Frederic,  Maximilian  of 
se  Waldstein,  and  Cardinal  Richelieu.  These  portrayals  of  life  are 
Jablc  as  showing  the  pecultaiities  of  the  intercourse  between  the 
time. 

ission  of  the  subject  is  full  and  free,  and  erubles  the  reader  10  rightly 
posing  charaaers  as  the  Romanist  Ferdinand  I[  of  Bohemia,  and 
unrelenting  protectant,  Gustavus  Adolphus  of  Sweden,  who  devoted 
to  carrying  forward  the  principles  of  his  church  and  faith, 
le  war  seems  to  have  been,  with  the  exceptional  ambiiions  of  various 
contest  for  the  control  of  the  religions  doctrines  and  worship  of  the 
t  regard  to  the  feelings  and  wishes  of  the  people  themselves.     Both 
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sides  shared  this  idea  arul  were  equally  intolerant  of  sects  that  did  not  agree  with 
cither. 

This  war  commenced  jutt  a  cet)tur>',  or,  to  be  exact,  nioety-eight  years  from 
the  date  of  Luther's  natling  his  thvses  to  the  church  door  at  Augsburg,  and  wasiht 
natural  outgrowth  of  the  revolulioo  led  by  Huss  and  hia  fellows.  The  ev-olinion 
of  religion  and  religious  beliefs  and  doarincs  has  slcadlly  proceeded  through  all 
histmy  and  wilt  continue  to  do  so  until  the  grand  final  culmination  U  reached, 
which  no  man  can  foresee,  and  this  terrible  war  was  but  one  chapter  in  the 
course. 

The  typography,  paper  and  binding  of  these  rolumes  are  excellent. 


Times  or  I.inh;cus:     By  Z.  Topctius.     lanw.,  pp.   394.     Jansen,  McClurg  & 
Co.,  Chicago,  1884.     For  sale  by  M.  H.  Oickinson,  $1.35. 

This  is  the  fifth  of  a  series  of  Swedish  historical  romances  by  Prof.  Topeliis, 
of  the  University  of  Finland,  entitled  "The  Surgeon's  Stories,"  those  preced- 
ing ii  having  been  "The  Times  of  Gustav  Adolf,"  "Times  of  Battle  and  Rot," 
"Times  of  Charles  XII  "  and  "Times  of  Fredericlt  I." 

The  marked  characteristics  o(  these  works  are  the  enthusiasm  of  the  aullior 
and  the  correcinetis  of  his  portrayal  of  prominent  actors  and  events  described  b 
them.  Of  the  volume  under  present  consideration,  it  is  perhaps  less  exciting  in 
most  respects  than  either  of  the  others,  bin  at  the  same  time,  it  is  full  of  tnicKo' 
and  instruction  concerning  the  period  involved.  It  is  divided  into  two  puts 
"The  Princess  of  Wasa"  and  "The  FreeThinker."  In  the  first,  as  the  auti<r 
suggests,  "  A  glance  is  cast  at  the  inner  side  of  the  middle  of  the  eighteenih  cent- 
ury, with  the  whole  bubbling  cauldron  when  the  ideas  of  a  new  period  %tst 
boiled  soft,  to  be  eaten  scaldinghoi  by  the  revolution  of  1 789— the  time  of  Adolf 
Frederick,  Louisa  Ulrica,  Tessin,  and  Linnsus,  the  childhood  of  Gusjtav  HI  ind 
the  period  of  the  hoop  skins."  I.inn^,  the  great  naturalist,  afterwards  Latinitcd 
toLiunseus,  makes  the  subject  of  a  chapieror  two,  otherwise  his  nameisnotmo 
tioncd.  In  the  second  he  docs  not  appear  at  all,  but  other  characters  of  the  tiffiC 
make  up  the  story. 

One  more  story  completes  the  series.  1 1  is  entitled  ' '  The  Titses  of  Al- 
chemy," and  will  doubtless  equal  any  of  its  predecessors  in  ituerest. 


Thk  Elements  or  Rhktoric  and  Composition:      By  David  J.  HtU,  LtlX 
lamo.,  pp.  370.     Sheldon  &  Co.,  New  York  and  Chicago,  1S84.     For  sile 

by  M.  U.  Dickio&on,  $1.00. 

Dr.  Hill  is  a  well  known  writer  of  text  books  on  rhetoric  and  logic,  having 
pui>lishcd  treatises  on  each  of  those  subjects  for  use  in  the  schoi^,  as  wellu 
other  similar  works.  The  present  book  is  designed  as  a  practical  introductioo 
to  English  composition,  and  to  furnish  a  compendium  of  rules  for  guidance  in  ikc 
art  of  writing.     The  learner  is  condurtcd,  step  by  step,  througn  the  entire  woik 
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of  writing  a  composition,  including  the  seleciionof  a  subject,  the  accumuUtion  of 
materials,  their  arrangement,  the  choice  of  words,  the  conatnictioa  of  sentences, 
the  variation  of  expression,  the  use  of  figures,  the  picpar&lion  of  manuscript,  the 
criticism  of  the  completed  production,  and  ihc  classification  of  it  at  a  specific 
form  of  composition.  The  exercises  are  full  and  carefully  prepared;  a  copious 
index  and  glossary  are  also  found.  The  whole  work  is  better  adapled  to  the 
classToom  than  most  books  of  the  kind,  and  we  should  like  to  sec  it  adopted  as 
a  lexl-book  in  the  schools  of  this  State. 


A  CouNTBV  Doctor:     Ry  Sarali  Orne  Jeweit.     iimo.,  pp.  351.     Houghton, 
Mifflin  &  Co.,  Boston.     For  sale  l»y  M.  H.  Dickinson,  $1.23. 

'  This,  the  Brst  continued  effort  at  novel-writing  by  Miss  Jewett,  is  »  decided 
success.  Her  previous  works  have  been  cooBncd  to  short  stories  which  have 
attracted  much  attention  and  have  been  read  with  interest  by  all  readers.  The 
plot  of  the  story  is  simple  though  well  constructed,  and  the  characters  and  inci- 
dents faithfully  dran-n.  Being  a  doctor's  daughter  she  has  been  able  to  weave  in 
many  familiar  incidents  of  a  doctor's  life  and  to  give  to  her  heroine,  who  becomes 
"the  country  doctor"  of  the  story,  a  reality  of  character  and  conduct  not  often 
found  in  a  young  lady's  book.  The  tone  of  the  work  is  healthful  and  the  style 
free  and  attractive.     It  can  but  have  a  good  influence  wherever  read. 


Barbara  Thayzk:     By  Mrs.  Annie  Jenness  Miller.     i6mo.,   pp.  i8g.     Lee  & 
Shepard,  Boston,  i88j.     For  sale  by  M.  H.  Dickinson,  $1.00. 

Mrs.  Jenness  is  well  known  in  theeattataformer  popular  lecturer,  who  since 
her  marriage  has  taken  to  the  congenial  pursuit  of  noveUwriiing.  This  is  her 
first  work  and  it  seems  to  have  been  unusually  well  received.  The  author  has 
Cfttried  into  the  book  her  best  thoughts  in  the  line  of  her  platform  teachings, 
which  were  always  devoted  to  social  and  educational  topics.  She  is  earnest  and 
decided  in  her  treatment  of  the  marriage  question,  and  handles  some  very  deti-j 
cale  points  in  a  decisive  and  frank  manner,  at  the  aamz  lime  with  great  natural 
wfinement.  All  of  the  characters  arc  carefully  and  skillfully  drawn,  atKl  whether 
wc  fully  agree  with  her  or  not  in  the  dispoxitJon  of  the  case,  we  must  all  admit 
that  her  ideal  is  lofty,  and  that  she  mainuins  her  point  faithfully  and  with  firmness 
to  principle  throughout. 


Science  Laddxks:     By  N'.  D'  Anvers.     lamo.,  pp.  439.     G.  P.  Putnam's  Sons, 
New  York,  1884.     For  sale  by  M.  H.  Dickinson.  $1.50. 

This  volume  is  made  up  from  the  series  of  six  smaller  ones  which  we  have 
noticed  as  they  were  published  separately  under  the  titles  respectively  :     "  Forms 
Uod  and   Water,"  "The   Story  of  Early  Expluralion,"  "Vegetable  life," 


*'  Flowerl«S8  Plants,''  "  Lowest  Forms  of  Water  Animals."  "  Lowly  Man 
Armor- Bearers."  The  series  is  intended  to  teach  the  great  laws  of  oatore  ia 
language  simple  enough  to  be  intelligible  to  every  child  and  yet  with «ccaracy  and 
completeness.  It  aims  at  awakening  the  powers  of  ob-icrvaiion  and  reasoning  M 
that  pupils  and  teachers  may  be  rdlow-workers  from  (He  start  How  well  these 
objects  are  carried  out  can  be  judged  from  the  titles  of  the  different  papers,  and 
the  fact  of  the  series  having  had  a  targe  and  wide-spread  sale. 


Fin-H  AvKNue  to  Alaska:  By  Edwards  Pierrepont,  B,  A.,  with  maps.  Oc- 
tavo, pp.  339.  C.  F.  Putnam's  Sons,  New  York,  1S84.  For  sale  by  U. 
H.  Dickinson,  $1.75. 

Thip  is  a  vivacious  and  sketchy  account  of  a  four  months'  trip  by  rail,  steam- 
er, stage  and  on  horseback  from  New  York  to  the  Pacific  coast,  up  that  coast 
to  Alaska,  "  reaching  a  latitude  where  there  was  no  ni^ht  and  where  ihc  Sua 
rose  within  four  hours  after  he  set."  Thence  by  way  of  Victoria  and  Pugfl 
Sound  to  Portland,  and  then  home  by  way  of  the  un6ntshed  Northern  Pacific  R- 
R.,  making  some  twelve  thousand  five  hundred  miles  in  all. 

As  the  son  of  Hon.  Edwards  Picricpont  the  author  had  unusually  good  ti- 
vantages  for  seeing  all  that  was  worth  seeing,  and  especially  of  meetuig  witb 
many  inteliij^eni  and  diutinguished  men  who  were  free  to  impart  useful  infonna- 
tion  to  such  iiarellers.  To  describe  such  a  book  would  be  a  tedious  task;  ivf 
ficc  it  to  say  that  the  writer  touches  upon  almost  every  topic  that  could  be  wnhcd 
and  in  many  instances  gives  valuable  information  on  points  little  understood  IB 
the  East. 

The  book  is  very  handsomely  gotten  up  and  the  maps  esvpecially  are  c 
and  accurately  prepared. 


OTHER  PUBLICATIONS  RECEIVED. 

Ninth  Annual  Report  of  the  Railroad  Commissioners  of  Missonri  for  tSSj. 
Chieago  Popm/ar  Monthly,  Aogusi,  1884,  $1.50  a  year,  Chicago  Popular  MontHj- 
Co.  Primiere  Application  a  Paris,  En  1S83,  dc  L'Assainissemem  Stiivant  \\ 
Syst^mc  \Varing,  par  Ernest  Pontzen ;  Prix  a  francs,  54  cents,  Paris  Libtaitie 
Polytechnique,  1884.  Economic  Tracts  No.  13,  The  Work  of  a  Social  Teacher, 
a  memorial  of  R.  1-.  Dugdale  by  Edw.  M.  Shepard,  Society  for  Pgliiical  Educi 
lion,  N.  Y.,  1884.  Alta  dclla  SocicU  Toscani  Scicnic  Natural!,  VoL  4.  Pro- 
fessional Papers  of  Signal  Service,  No.  t  j,  Temperatuie  of  the  Atmosphtre  and 
Earth's  Surface;  prepared  under  direction  of  Major-Gen.  W.  B.  Ha«n  by  Prof. 
William  Ferrel;  Governraeni  Printing  Office,  1884.  Report  of  Kansas  Sfite 
Board  of  AgticuUure  for  month  ending  Jime  30,  1884,  Wm.  Simms,  Secretary, 
Topcka,  Kansas,  1884.  Illustrations  of  the  Durham  System  of  House- Drainage. 
Guy  H.  Elmore  and  Geo.  R.  Baucus,  Kansas  City,  Mo.      The  Ycuag  MtttffrcU- 


KECSNTIY  PATE/fTRD  TUPHOVBMENTS. 

\t»t  and  Antiquarian,  Vol.  i.  No.  i.,  T.  H.  Page,  Wheaton,  III.,  75  ceuts  a  year. 
Catalogue  of  Momiccllo  I-adics  SemiDary,  1884,  Godfrey,  II!.;  address  Harriet 
U.  Haskell,  Principal,  or  Rev.  Truman  M.  Post,  U.  D.,  President,  St.  Louis, 
|Mo.  Changes  in  the  Currents  of  Ice  of  the  Last  Glacial  Age  m  Eastern  Minae- 
fcotft,  by  Warren  Upliam.  Circulars  of  Inlormation  of  the  Bureau  of  Education, 
|Ko.  3.  1S84.  ariideJ  by  Chas.  W'arren,  M.  D.,  and  appendix  by  J.  L.  M.  Curry, 
L>.,  Washin^on,  I>.  C,  1&84,  Johns  KopVins  Univcr.<<ity  Studies,  second 
h:  Institutional  Beginnings  in  a  U'eatem  State,  by  Jassa  Macy,  A.  Q.,  July, 
|.  lite  Minnesota  Valley  in  the  Ice  Age,  by  Warren  Upham,  Salem,  Mass., 
18S4.  Circulars  of  Informaiioi)  of  th«-  Bureau  of  Rducalion,  No.  3,  1884,  by 
Julius  Ensign  Rockwell,  W.ishington,  D.  C,  1884.  Humboldt  Library,  No.  38, 
douWe  number,  30  cents,  Origin  of  Species  by  Means  of  Natural  Selection,  by 
Chas.  Darwin,  ^L  A.,  K.R.S.,  in  two  parts,  Pari  I,  publisher  J.  Filcgerald,  New 
York.  American  Mtttorohgi<al  Jeurtuxt,  July,  r884,  W.  H.  Burr  &  Co.,  Uctroit, 
Mich.,  $3.00  per  annum. 


SCIENTIFIC  MISCELLANY. 


RECENTLY  PATENTED  IMPROVEMENTS. 


/.    C.    HICDOK,    M.    K.,    KAFTSAS  CITT,    MO. 

CuFF'HoLDin. — This  invention  consists  of  a  modified  form  of  the  conunon 
safety-pin,  having  a  special  button  attached  to  a  flat  sided  hook  playing  through 
the  guaid-arni  and  adapted  to  hold  the  cuff  in  proper  position  upon  the  wrist,  the 
pin  being  attached  to  the  itiside  of  a  coal'Sleeve  and  the  bottom  used  in  support- 
iog  the  cuff. 

A  flat-sided  guard-hook,  is  constructed  to  operate  loosely  in  an  opening 
through  ibc  guaidarm,  and  having  suitably  secured  to  the  end  opposite  the  hook, 
a  button  of  any  approved  construction. 

In  0|>eraiion  ihe  cuff  is  placed  on  the  wrisi,  and  is  held  in  the  desired  posi* 

ttoo  by  inscninp  the  pin-point  through  the  sleeve  or  lining  of  the  coat  or  other 

garment;  the  pin-|Kiint  is  next  placed  within  the  hook,  the  spring  of  the  pin  act- 

Img  through  the  hook  and  button-standard,  presses  the  button  to  the  cuff  and  in 

this  manner  the  ctifTis  secitrely  held  in  place. 

11)e  button  may  be  pctmancncly  secured  at  a  proper  distance  to  the  guatd- 
plate  or  arm,  but  in  that  anangcmeni,  however,  the  culT  would  not  be'held  suffi- 
ciently secure  and  would  wabble,  hence  the  button  sundard-hook  it  but  loosely 
,  attached,  so  that  the  spring  will  draw  the  button  down  on  the  cuff  and  hold  the 
h  laucr  more  securely  than  in  the  arrangement  with  the  permanently  fixed  button. 
H  Tbc  pin  is  not  only  a  pin,  but  it  acts  to  hold  the  button  securely  pressed  to 
■  VUl-lt 
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the  cufT.  the  hooV  ind  its  o|jening  through  the  plate  are  construried  witli  one 
more  flat  sides  to  prevent  the  hook  from  turning,  thereby  causing  the  hook   of 
neccsBiiy  to  remain  in  proper  position  to  receive  the  pin,  M 

The  entire  device,  including  the  opeoing  through  the  guard-arm  except  ilitf 
guard  hook  and  button-standard,  may  be  constructed  of  a  single  piece  of  wire; 
the  hook   and  button-standard  are  preferably  made  of  a  single  piece  of  wire,  so 
coiled  to  fomi  an  oblong  fiat  surface,  and  afterwards  bent  to  the  shape  of  a 
The  invenior  is  Mr.  Norman  H.  McAlliMer,  of  Kansu  City,  Mo, 

Combination  Writinc  iNsruirJiKKT. — This  invention  relates  to  impror 
ments  upon  that  class  of  convenient  pocket  inslrumcnm  in  which  there  is  cod 
bined  a  pen  or  pencil,  a  self-inking  rubber  stamp,  a  rubber  erjter  and  a  sic 
knife  eraser,  and  it  consists  principally  in  Axing  within  the  upper  end  of  an  infe 
pad  shell  the  before-menlioned  erawrs,  and  in  so  conEiruciing  the  different  putt] 
that  the  instrument  will  be  of  a  uniform  size  throughout  its  entire  length. 

This  desired  end  is  accomplished  by  stamping  the  inking-pad  and  the  siaap 
shells,  each  into  a  comparatively  semicircular  form,  so  that  whea  the  two  art 
closed  together  they  form  a  nearly  perfect  hollow  cylinder, 

In  operation, 'by  pressing  upon  the  side  of  the  ink-pad  shell  opposite  its  hinct 
and  upon  the  eraser  end  thereof  the  slight  projection  upon  the  upper  rod  of  tl>e  '■ 
Mamp-shcit  is  sprung  from  a  slight  indenture  at  the  base  nf  the  erasers,  uponUCj 
u|tper  end  of  the  before-mentioned  ink-pad  shell,  and    by   reason   of  the  coiM 
springs  the  ports  are  thrown  into  a  position  for  usmg  the  rubber  stamp  whicb  is 
pivoted  to  the  upper  end  of  the  main  shelL 

The  end  of  the  pad-spring  bears  upon  the  latter  surface,  and  the  end  ftsuj 
against  the  inner  surface  of  the  ink-pad.     llie  knifc-croscr  is  provided  intliaj 
cylindrical  head  by  means  of  which  it  is  Rxed  within  Ihe  upper  end  of  the  lal- 
pad  shell,  and  the  rubber  eraser  is  cored  out  so  that  it  may  fi\  over  end  proicdj 
ihc  knife. 

By  constructing  an  mstrument  in  the  manner  and  of  the  form  above  d^| 
scribed,  the  manifold  utilities  thereof  will   need  little  explanation:  for  instasct, 
writing  may  be  executed  with  the  pencil  and  erased  with  the  rubber;  the  pcnoj 
the  stamp  may  be  used  and  if  desired  their  impressions  erased  by  means  of  itej 
steel  scraper.     The  inventor  is  Mr.  C  lUita,  of  Kansas  City,  Mo. 

Automatic  Car  Cot;ruNO. — The  object  of  this  invention  is  to  provide  n 
coupling  for  railroad  rolling-stock  that  will  obviate  the  necessity  of  the  optraiixj 
going  between  the  cars;  and  it  consists  of  a  draw-head  that  is  provided  widi  <| 
narrow  verticil  chamber  in  which  is  journaled  a  semi-rotaiivc  disk  formed  riibil 
segmental  coupling-hook  that  is  adapted  to  be  automatically  thrown  out  of  lial' 
ance  by  the  entering  link  ;  the  heavier  weight  of  the  disk  upon  the  side  oppooiKJ 
the  scgmenia)  coupling-hook  keeps  the  said  hnk  firmly  within  the  drawhesd. | 
and  it  consists,  further,  of  a  bail  and  cranks  attached  to  the  disk-journal,  wbrrr-j 
by  Mid  disk  is  rotated  for  the  puipoac  of  grasping  and  releasing  the  link. 
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Cords  or  chains  are  attached  to  This  bail,  so  that  it  may  be  operated  from 
esch  side  of  the  car. 

A  draw  head  is  provided,  in  addition  to  the  llared  opening  for  the  lick,  with 
a  vertical  circular  di«k-chamber,  open  at  ihe  bottom  and  closed  at  the  top.  The 
rotary  coupling-disk  is  provided  with  the  before-mentioned  segmental  hook,  which, 
when  the  said  disk  is  rotated  by  the  link  striking  the  inner  inclined  edge  of  the 
■ODular  slot,  acts  as  a  coupling-pin,  and  the  said  link  cannot  be  withdrawn  until 
th«  disk  ia  turned  in  an  opposite  direction. 

The  link-opening,  at  its  inner  extremity,  is  in  the  form  of  a  right-angle  or  a 
hypotenuse,  and  the  link,  upon  entering  the  opening,  is  gtiided  by  the  inclined 
tides  of  the  angle  to  the  apex  thereof,  at  which  point  the  said  link,  resting  near 
its  center  tipon  the  convex  lower  side  of  the  aforesaid  opening,  should  lie  in  a 
parallel  position. 

\dw,  by  operating  the  chains,  which  are  attached  to  the  car,  the  bail,  to 
which  such  chains  or  cords  are  fastened,  is  raised,  and.  the  same  being  jointed 
to  the  disk  Journal  by  means  of  the  side  cranks,  the  coupling-disk  is  rotated 
slightly,  and  the  link  may  then  be  withdrawn;  but  when  a  link  is  already  within 
the  draw  head,  and  it  is  desired  to  couple  with  a  draw-head  that  is  of  a  different 
hdghl,  the  outside  end  of  the  link  may  be  easily  raised  or  lowered  by  reason  of 
the  weighted  side  of  the  disk,  resting  upon  lis  inner  extremity  in  the  angle  of  the 
link' opening. 

By  manipulating  the  weight  of  the  disk  in  making  a  coupling,  the  operator, 
aided  and  by  reason  of  the  before  described  inclined  surfaces  at  the  end  of  the 
link-opening,  may  hold  the  link  parallel  with  the  draw-bar,  or  it  may  be  slid  for- 
ward and  downward,  or  forward  and  upward,  as  desired. 

Stops  upon  chains  prevent  them  from  being  drawn  up  so  high  that  they  can- 
not be  readily  reached  from  the  ground.  Handholds  also  are  attached  to  the 
ends  of  the  chains  for  convenience. 

A  stop,  upon  the  end  of  the  car  a  short  distartcc  above  the  bail,  prevents  the 
opening  of  the  coupling  until  the  bail  is  lifted  by  means  of  the  chains. 

A  stop-lug  upon  the  disk  prevents  the  same  from  rotating  so  far  as  to -allow 
the  cranks  lo  form  a  line  with  the  bail-arms.  The  inventor  U  Mr.  W.  H.  Holley, 
of  this  city. 

BaLakcixg  Enginb  Sliok-Valves. — A  very  aimpte  idea,  yet  an  eflKcient 
and  pcaciical  device,  has  been  patented  by  Mr.  James  Bcwshcr,  of  this  city,  for 
orercomiog  the  justly  condemned  pressure  exerted  by  the  sieam  upon  the  back 
of  a  steam-engine  slide-valve. 

To  the  back  of  the  valve  in  bearings  that  are  cast  (hereon,  is  Journaled  mid- 
way of  its  length,  an  cqualiring-bar,  having  a  short  link  journaled  to  each  ex- 
ircmity,  one  of  such  hnks  extends  downwardly  to  the  bottom  of  the  steam-chest 
where  Its  lower  end  is  securely  journaled,  the  other  extends  upward  and  is  pivoted 
to  the  pision  of  a  small  cylinder  upon  ihe  top  of  the  steamchesi. 

U'hen  lite  kteim  is  pressing  downwardly  upon  the  valve,  it  at  the  same  time 
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pTcsses  the  piston  of  the  baUnciDg-cylioder  upwaTd,  and  u  each  presents 
near  the  same  surface  to  the  pressure,  it  follows  that  the  valve  wilt  be  balanced']! 
and  can  be  reciprocaied  by  an  extremely  small  power. 

The  ouicT  ends  of  the  connecting  links  before  mcntioaed,  rcmaiD  stattonary,:] 
but  as  their  inner  extremities  are  connected  lo  thcequalizing-bar,  they,  of  coune,i 
are  caused  to  ottcillate  in  a  vertical   line,  and  as  each  has  a  stmiUr  radius,  At 
balancing  ptetoo  is  devoid  of  motion. 


VIRGILIAN  PROVERBS. 


p.  J.  MaLcn. 


It  seems  naturail  to  man  lo  delight  in  axioms,  those  formulae  of  thought  whicb 
bear  the  siamp  of  truth  upon  the  surface,  ai>d  which  no  one  can  call  in  question. 
And  perhaps  it  is  this  natural  delight  which  leads  us  to  crystallixc  into  prorcrbs 
those  other  principles  which,  though  not  axiomatic,  are  still  so  broadly  founded 
in  reason  and  experience  as  to  be  generally  admitted  to  be  true. 

The  pleasure  wc  experience  in  meeting  these  proverbs,  however  disguised 
they  may  be  in  poetical  garments,  is  that  of  being  on  familiar  ground.  We,  loo. 
have  experienced  or  observed  the  same  thing,  and  this  common  thought  al  ooct 
bringt  us  into  intimate  relations  with  our  author  ;  wc  can  strike  hands  with  him 
and  say,  "  YeK;  1  know  that."  The  author  whouilersformeDtheirowathoughti 
is  the  most  appreciated,  the  most  popular,  the  most  quoted.  The  popularity  of 
Virgil  raay  be  explained,  at  least  in  part,  on  these  grounds.  The  ardent  student 
often  flnds  with  delight  that  the  author  for  a  moiucnl  leaves  that  which  is  of" 
and  strange  and  greets  htm  in  his  own  t09gue.  We  cull  a  few  examples  out  of 
the  riches  before  us,  chousing  almost  at  random.  Our  poet  sings : 
"Quid  non  niorialia  pcciora  cogis,  auri  sacra  fames?" 
and  again, — 

"  Improbe  amor,  quid  non  mortalia  peciora  cogis  ?  " 
and  our  observatiun  daily  tells  us  that  the  same  "fatal  thirst  for  gold,"  and  tbc 
same  *'  base  pas.sion  "  drive  men  to  all  extremities  to^y. 

The  stately  utterance  of  the  Trojan  hero, — 

"  l*oluj  an  virtus,  quis  in  hosie  re<iuiral?" 
has  retained  its  substance,  though  changed  in  form,  in  the  English  proverb,-' 

"  All's  fair  in  love  and  war;" 
and  wc  rccognite  the  "courage  of  despair"  in 

"Una  salus  victis,  nuUam  sperare  salutem," 

Otir  English  proverbs  are  often  open  to  the  criticism  of  inelegance  and  iUii£i 
Not  to  the  Virgilian.  While  the  elegant  Mantuan  comforts  the  love-Iom  !»«* 
in  this  fashion,  "  Invenies  alium,  si  le  hie  fastidit,  Alexim,"— his  English  coun*" 
with  more  force  than  elegance,  will  only  say  :  '*  There  are  as  good  (ish  in  ibc^^ 
as  ever  yet  were  caught." 
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How  vividly  reproduced  are  such  expressions  as  "  David  in  Saul's  armor," 
"sailing  under  false  colors,"  "wearing  borrowed  plumes;"  and  that  other  prov- 
ttb  which,  though  rude,  is  still  at  the  foundation  of  all  success, — "Let  every 
tab  stand  on  its  own  bottom," — how  bitterly  the  meaning  of  them  all  is  realized 
io  the  cry  of  the  luckless  Trojans, — 

"  Heu  nihil  invitis  fas  quemquam  fidere  divis  1 " 
Against  the  "  Judas  kiss  "  and  the  "  wolf  in  sheep's  clothing  "  comes  the  warning 
oyof  Laocoon, — 

"  Timeo  Danaos  et  dona  ferentes." 
Those  were  genuine  men,  and  not  Trojans  merely,  in  that  old  ship  race  off 
the  coast  of  Sicily,  for  then 

"Hos  successus  alit,  possunt,  quia  posse  videntur;" 
and  just  as  truly  to-day,  "Nothing  is  more  successful  than  success."      Thus 
we  may  see  in  Virgil's  pages  the  true  spirit  of  stoic  indifference, — 
"  Quid  quid  erit,  superanda  omnis  futura  ferendo  est ; " 
and  the  "ruling  passion," — 

' '  Trahit  sua  quemque  voluptas ; " 
and  the  lightning-like  speed  of  rumor, — 

"  Fama,  malum  qua  non  aliud  velcuis  ilium," 
These  comprise  only  a  few  of  many  similar  passages.  By  means  of  these, 
and  topics  of  like  nature,  aii  excellent  review  of  Virgil  may  be  made.  Thus,  if 
the  student  be  directed  to  pick  out  all  the  proverbs,  the  similes,  the  flowers,  the 
Roman  customs,  or  the  different  uses  of  any  word,  he  will  undertake  his  work 
with  all  the  ardor  of  an  explorer,  and,  without  knowing  it,  will  obtain  such  a 
knowledge  of  the  author  as  he  could  get  in  no  other  way.  ^Journal  of  Education. 


THE  THREE  GENERA  OF  THE  GREEKS. 

F.    A.    JONES. 

The  Diatonic  Genus  among  the  Greeks  was  divided  into  several  modes,  or 
which,  in  our  modern  terminology,  are  denominated  scales.  They  comprised 
the  following:  the  Dorian,  the  Phrygian,  the  Lydian  and  the  Mixo-Lydian;  the 
first  of  these  commencing  on  D,  the  second  on  E,  the  third  on  sharp  F  and  the 
fourth  on  G,  and  each  of  these  modes  had  a  corresponding  or  collateral  mode, 
distinguished  by  the  prefix  Hypo,  signifying  under,  as  Hypo-Dorian,  Hypo- 
Phrygian,  Hypo-Lydian  and  the  Hypo-Mixo-Lydian.  These  Hypo  modes  were 
situated  at  a  5th  above  or  its  inversion  a  4th  below  the  original  four  modes  which 
were  termed  authentic  in  contradistinction  to  ihe  Hypo  modes  which  were  termed 
Plagal  bampiagioi  signifying  sideways  or  athwart;  thus  for  example,  the  Hypo- 
Dorian  may  be  reckoned  from  A,  consisting  of  natural  notes,  the  Hypo-Phry- 
gian from  B  including  C  sharp  and  F  sharp,  the  Hypo-Lydian  from  C  sharp  in- 
cluding D  sharp,  F  sharp  and  G  sharp,  and  the  Hypo-Mixo-Lydian  from  D  con- 
taining B  flat.     The  first  of  these  genera  is  known  as  the  Diatonic  genus ;  this 
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admits  ol  the  nonnal  noies  of  the  k«x  in  vhtch  a  miisical  passage  is  cut,  that  it 
to  say  notes  that  acmrd  with  the  <cignatiire  of  each  key  in  modem  macic. 

Through  inllection  or  change  by  sharps  or  flats,  notes  bear  (he  s«mc  rela- 
tionship to  their  key-Dote.  Thus,  for  example,  the  sharps  which  characicrixe  lti< 
key  of  E  or  the  flats  thai  distinguish  the  kejr  of  E  flat  cause  the  note*  of  thcM 
ke)'s  CO  be  brought  into  the  same  relationship  with  Iheir  key-note  as  do  the  nalunil 
notes  to  the  key  of  C.  Sharps  or  flats  then,  may  exist  in  the  Diatonic  genvs, 
but  those  only  which  belong  to  the  signature  of  the  key.  In  order  to  eluadaw 
ray  SDbject  more  clearly,  I  may  here  endeavor  to  explain  the  icrtn  DialMiic, 
which  is  derived  from  two  Creek  words,  A*  signifying  through,  and  amat  a  ton* 
or  a  sound,  therefore  this  compound  word  signifies,  literally,  through  thetonetor 
sounds,  and  a  Diatonic  scale  ttuy  be  delined  as  a  series  of  eight  notes,  vhick 
proceed  alphabetically  from  any  note  to  its  octave,  by  five  tones  and  two  semt-. 
tones,  this  scale  is  divisible  into  two  sectiocs  known  as  Tetrachords;  this 
has  a  Greek  origin  f^fra  signifying  four,  and  fA^nf^  a  string,  and  if  we  take 
naiutal  scale  of  C  we  find  it  to  be  constituted  of  two  perfect  fourths,  C  to  F.fono- 
tng  the  first  tetrachord,  and  ii  to  C  the  second,  which,  taken  together  (otm  tlic 
Diatonic  scale.  Two  scales  which  have  a  tetrachord  in  common  are  termed  rela- 
tive scales.  Every  tclcachord  belongs  to  two  major  scales,  every  major  Kale 
having  one  tetrachord  in  common  with  the  scale  which  precedes  it  in  the  seria 
of  scales,  and  another  tetrachord  in  common  in  that  which  succeeds  it. 

The  ancient,  strict,  or  contrapuntal  style  of  harmony  may  be  termed,  or 
designated  Diatonic,  because  in  it  no  notes  arc  employed  which  do  not  bctocgto 
the  diatonic  scale  of  the  key  major  or  minor,  which  may  for  the  time  prevafl. 
This  admits  of  diatonic  notes  only,  subjects  every  note  of  the  scale  to  the  sane 
laws,  allows  the  41b  to  the  bass  to  be  employed  in  no  way  but  as  a  discord,  ad* 
mils  of  no  unprepared  discords  except  passing  notes,  and  allows  not  pasoiag  nous 
to  be  approached  by  leap.  Diatonic  therefore  consists  of  notes  according  10  the 
signature  of  the  key.  The  Icadingnolc  of  the  minor  key,  though  indicated  by 
an  accidental  sharp  or  natural,  is  diatonic,  so  also  are  the  major  6th  atul  minor 
7tb  of  the  arbitrary  minor  scale. 

When  modulation  occurs,  the  accidentals  that  denote  the  change  of  key  iie 
10  be  regarded  as  belonging  to  the  signature  of  the  new  key,  and  thus  are  diatonK 
in  the  key  to  which  the  modulation  is  made.  For  example,  a  passage  commence 
in  the  key  of  C  and  w«  wish  to  moduUte  into  the  key  of  G;  the  F  sharp  whieli 
induces  such  modulation  is  to  be  regarded  as  belonging  to  the  signature  of  the 
new  key,  and  thus  is  diatonic  in  the  key  of  G.  The  modern,  free  or  chromstK 
style  of  harmony  admits  of  chromatic  as  well  as  diatonic  notes ;  admits  of  excep- 
tional ucatmcnt  of  certain  notes,  allows  the  fourth  to  the  bue  to  be  employed  si 
a  concord,  admits  of  fucdameotal  discords,  and  allows  passing  notes  to  b* 
approached  by  leap.  It  may  also  be  well  in  this  place  10  give  a  brief  definitioa 
of  fundamental  discords.  They  are  formed  of  the  notes  generated  according  » 
the  natural  system  uf  harmonics;  they  are  all  derived  from  the  dominant,  the 
supertonic,  and  the  tonic.     Those  belonging  to  the  last  two  roots  ar«  all  chtv 
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(tic;  those  belonging  lo  the  first  root  are  sorae  chromalic  and  some  diatonic; 

^thcf  require  no  preparation  and  have  various  resolutions.     The  word  chromatic 

if  of  Creek  origin,  it  signifies  colored ;  a  note  or  a  chord  cilhcr  belongs  to  the  key 

Df  Uie  passage  that  precedes  il  or  to  the  key  of  the   passage    that  succeeds  it ;  if 

ihai   which  pieceeds  it  and  ihii  which  succeeds  it  be  both  in  the  same  key,  this 

note,  or  chord,  though  foreign  to  the  signature,  induces  no   modulaiiun,  and  is 

jthereforc   chromatic.       The   phenomenon    that  every    musical  sound   generates 

Wlbers,  is  the  basis  of  the  free  or  chromatic  atylc  of  harmony.     This  phenomenon 

Is  demonstrable  on  every  string,  and  every  pipe  of  length   sufficient  and  conse- 

i|uent  depth  of  tone,  for  the  ear  lo  detect  the  more  and  more  delicate  sound  of 

its  generated  notes,  or  harmoniu  as  they  »re  technically  called,  when  they  suc- 

ceuivcly   become  evident  to  the  perception.     AH  u*ind  instruments  yield  their 

Jtartnonics,  not  logeiher  indeed,  but  successively  to  the  siionger  pressure  of  the 

pUyer's  breath,  and  those  of  the  ci.i^s  of  horns  and  trumpets  have  no  other  notes 

than  their  harmonic  sounds,  and  the  performer  has  no  means  of  varying  these 

but  by  the  different  manner  in  which  he  may  direct  his  breath  through  the  pipe. 

(nitruments  of  the  violin  class  have  also  their  harmonics  vihicli  arc  produced 

by  a  mechanism  totally  different  from  thai  for   intonating   the  consecutive  notes 

of  a  scale.     A  cathedral,  being  a  hollow  form,  is  an  enorraous  pipe,  and  this 

property  which  it  |X)ssesses  in  common  with  the  smallest   wind  instruments  of 

giving  out    harmonic  or   generated   sounds,  must  be  the  reason  why  early  miui* 

cuns,  as  a  rule  made  their  final  closes  upon  a  major  chord,  though  the  key  of 

their  piece  were  minor;  since  Ihe  major  third  is  one  of  the  most  prominent  notes 

of  the  harmonic  series,  so  prominent  indeed  in  buildingsof  great  reverberation  as 

lo  jar  against  the  minor  third  if  this  be  long  sustained.     We  have  but  to  extend 

farther   the  inferential   idea   of  smaller  or  larger  vibrating  media,  and  to  follow 

hhis  in  thought  into  infinity,  and  we  may  vrtllingly  acktiowledge  the  unmeasured 

concave  ol  natuie  to  be  an  immcniie  musical  insirunient  \  when   the  Pythagorean 

iloctrine  of  the  music  of  the  spheres  will  cease  to  seetn  a  figurative  image,  a 

Kteotific  myth,  and  will  appear  to  ordinary  comprehension  but   the  statement  of 

V  fact,  whose  manifest  evidence  is  within  the  reach   of  our  senses.     The  whole 

lystem  of  chromatic  or  generated  harmony  is  based  on  the  following  well  cstab- 

Sibed   principles,  vii :  that  the  sounds  of  nearly  every  musical  instrument  with 

irhich  we  are  acquainted  are  not,  as  they  are  ordinarily  taken  to  be,  lingle  tones 

af  one  determinate  piu.h,  but  compound  sounds  containing  an  assemblage  of  such 

ones. 

These  are  always  members  of  a  regular  scries,  forming  fixed  intervals  with 
each  other;  for  instance,  if  we  take  C  an  octave  below  tenor  C  as  a  generator,  the 
first  overtone  or  harmonic  audible  is  its  octave,  then  the  fifth  above  that  octave^ 
Iheo  the  second  octave  or  fifteenth  above  the  generator,  then  the  major  third  or 
two  octaves  and  a  major  third  above  the  fundamental  sound,  etc.  This  may  be 
Illustrated  as  follows ;  If  a  ctrctchcd  string  fastened  at  both  ends,  be  caused  to 
vibrate,  communicating  its  vibrations  to  the  air,  the  whole  length  of  the  string 
vibrates  alone  only  momentarily;  iu  divisions  also  vibrate,  which  produce  cer- 
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uiti  sounds  in  rapid  succession,  superposed  upon  the  priccipal  sound,  whidi 
sounds  are  called  iu  harmonics  or  overtones,  the  sound  prodtioed  hy  Die  vibfi- 
tion  of  the  whole  string  being  termed  the  generittor.  For  example  the  vibrition 
of  the  whole  length  of  the  string  is  followed  by  that  of  half  its  len|;th  which  pitK 
duces  Ihc  3th  to  the  fundimcnial  sound,  then  by  one-third  ol  its  length,  whtdl 
produces  the  slh,  then  by  the  one-fourth  of  its  length,  which  produces  the  double 
Sth  or  i5ih,  then  by  one-fifth,  producing  the  major  3d  to  that  double  Slh,  etc, 
and  by  proceeding  in  this  manner  we  learn  that  the  major  3d  and  the  minor  jlh 
belong  to  the  scries  of  harmonics,  and  arc  thus  naturally  prepared  whenever 
their  generator  is  sounded;  our  singing  or  playing  this  combination  of  notes  it 
then  but  a  stronger  articulation  of  itounds  that  ate  already  vibrating  in  the  ur. 
'Ihe  vibration-numbers  of  these  overtone*  are  connected  by  a  simple  lam-,  whkh 
is  readily  deduced  from  the  above  relation. 

Suppose  the  generating  note  to  nuke  100  vibrations  per  second,  two  »ill 
make  twice  as  many  i.  c.  aoo;  (31  being  a  fifth  above  (a)  will^iX^*'*=3*' 
vibrations;  (4)  being  a  foaith  above  (3)  will  produce  J^X3o<'^4'**  f**  (S)  SX-f" 
^500,  for  (6)  gXS^^°^'^^°-  ^^^  numbers  therefore  come  out  100,  100,  300, 
400,  500,  600.  A  sound  may  not  contain  all  the  overtone  series,  but  never  can 
a  tone  intermediate  in  pitch  between  any  two  consecutive  members  of  the  said 
make  iu  appearance,  rurlhcr  evidence  in  support  of  this  most  important  propo- 
sition may  be  enunciated,  and  in  order  to  do  this,  the  piano  forte  may  be  talien 
as  one  example.  I.«i  tenor  C  be  fir$t  silently  pressed  down,  and  then  C  aR 
oaavc  below  vigorously  struck,  and  after  a  few  second*  be  allowed  to  rise  a^it. 
The  lower  note  is  at  once  extinguished,  and  we  now  hear  its  octave  souoding 
from  the  wires  of  tenor  C,  but  if  the  damper  fall  back  on  these,  by  releasing  tbe 
note  hitherto  held  down,  the  whole  sound  is  at  once  cut  off.  Next,  by  freeing 
the  damjier  from  the  wire  of  the  tath  or  jth  above  tenor  C  and  pursuing  a  »»- 
ilar  course  a  like  result  may  be  obtained,  and  so  on  for  the  15th  and  the  Duqor 
and  minor  3d5,  but  they  fall  oST  rapidly  in  intensity,  and  by  this  important  li'i 
we  learn  that  the  vibrations  of  any  inBtrumeni  are  excited  by  resonance  oiily 
when  vibrations  of  the  same  period  are  already  present  in  the  surrounding  i'. 
and  as  the  only  sound  directly  originated  in  each  variation  of  experiment  w»  C 
and  octave  below  tenor  C  this  note  must  have  ccntaioed  the  notes  succeisi^tiT 
heard.  The  enharmonic  is  the  third  genus  of  which  1  have  to  treat,  which  *i>ti> 
the  Greeks  comprised  an  interval  less  than  the  .temi-tone,  that  is  to  say  a  now 
between  E  and  V,  higher  in  jiitch  than  E,  but  not  so  high  as  F,  and  on  keftA 
instrumenta  it  signifies  the  distinction  between  two  notes  of  the  same  sound  M 
having  diffctent  names,  as  A  flat  and  G  sharp.  The  Pcrsiains  for  instance,  di»»* 
theit  scale  of  an  octave  into  eighteen  sounds  and  the  eastern  and  southern  naoon* 
habitually  intonate  smaller  intervals  than  semi-tones  :  whereas  our  modern  sctle 
it  divisible  into  only  twelve.  Again  in  theory  raising  a  note  to  its  sharp  meaos 
multiplying  the  number  of  vibrations  per  second  of  that  note  by  the  ratio  J  J.  wJiKb 
is  the  ratio  of  the  number  of  vibrnlions  per  second  of  two  notes  at  an  iotcrvil  or 
a  minor  semi-tone.    To  luwer  it  to  its  flat  on  the  other  hand,  means  to  inultipl/ 
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the  number  or  vibrations  per  second  by  ihe  inverse  ratio  \\.  By  example  on  the 
piano-forte  ii  is  necessary  to  add  lo  the  seven  white  keys  of  an  octave  seven 
black  keys  and  not  give  as  is  done  in  practice :  ait  raising  to  a  sharp  means  rising 
through  the  inieival  JJ,  and  this  inKTval  does  not  exist  in  the  simple  musical 
scale.  For  illusiTaiioii,  between  E  and  F  there  is  an  interval  of  a  major  semi- 
tone -j^.  If  E  then  be  raised  to  its;  sharp  a  ooic  is  found,  by  rising  through  the 
smaller  interval  ff,  n-hich  is  near  F  but  lower;  E  sharii  then  does  not  coincide 
with  F. 

The  foregoing  remarks,  which  contain  the  truth,  and  nothing  but  the  tryth, 
though  not  the  whole  on  the  boundless  subject  here  in  pan  advanced,  are  based 
upon  the  teachings  of  some  of  our  most  eminent  theorists  of  modern  times,  among 
whom  I  may  mention  the  (iislingiiished  Professor  of  Music  in  the  University  of 
Cambridge,  Sir  George  Arthur  Macfarren,  Mus,  Doc.  M.  A.,  Principal  of  the 
Royal   Academy  of  Music,  and  Sedley  Taylor,    Esq.,  M.  A.,  Trinity  College, 


I      Cambridge. 

^^^   Kansas  City,  Ma,  May,  1884. 


DEATH  OF  BLACK-BIRD,  THE  OMAHA  CHIEF. 

OSCAR    W.    COI-LETT,    CtSTODIAM    Mt«EUM    MO.    HIST.    SOtaBTV. 


The  sixteenth  annual  report  of  the  Pcabody   Museum  contains  a  letter  to 
which  Prof.  Putnam  calls  attention  as  of  especial  interest,  written  by  Mr.  Frank 
La  Flesche,  an  educaied  Omaha  Indian,  relating  to  the  history  of  his  tribe,  in 
which  certain  statements  aie  made   that   seem  to  be  inaccurate.     According   to 
Mr.  La  Flesche:     "It  is  said  that  Black-Bird  visa  buried  with  but  very  little 
ceremony,  as  he  died  when  the  Omahas  were  being  very  much  troubled  wiih  the 
nnall-pox,  and  was  nt4  buried  riding  a  live  horse,  as  is  stated  by  some.     A  grand- 
ton  of  his  ts  siill  Uving,  and  is  about  a  hundred  years  old;  he  cannot  remember 
*hen  his  grandfather  died,   but   thinks  ii   was  ^shortly  before  he  was  bom." 
Mr.  La  Flesche  then  proceeds  to  assume,  hypoihelically,  00  the  testimony  of  the 
patuJchild  and  tribal  tradilions,  that  iJlack-Uird  died  more  than  a  hundred  years 
ifi";  and  as  the  migrations  of  the  Omahas  northwardly  "  from  near  St.  lj)uis  " 
look  place  acc«  rding  to  the  same  tradilions,  a  century  earlier,  we  are  thus  enabled 
iletermiae  that  these  movements  began  a  little  previous  to  1684. 
An  English  naturali&t  who  spent  some  time  in  the  west  during  iht:  first  decade 
"' tke  present  century,  in  his  journal  of  travel,  gives  the  following  account  of 
Bl«k-Bird: 

"This  chief,  called  by  the  French  Vistau  Noir  (Black-Bird),  ruled  over  the 
^'has  with  a  sway  the  most  despotic.  He  had  managed  in  such  a  manner  as  to 
"»[>ire  them  with  the  belief  that  he  was  possessed  of  supernatural  powers;  in 
^uncil  no  chief  durst  oppose  him — in  w.ir  it  was  death  to  disobey.  It  is  related 
**  him  at  St.  Louis,  that  n  trader  from  that  town  arrived  at  the  Mahas  with  an 
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assortmenl  of  Indian  goods;  he  applied  to  Black-Bird  for  tibert)-  (o  trade,  who 
ordered  that  he  should  first  bring  all  his  goods  in  his  Itrdge,  which  order 
obeyed.  BUck-Btrd  commanded  that  all  the  paclta{;e3  should  be  opened  in  hit 
preKoce,  and  from  them  he  selected  what  goods  he  thought  proper,  amouolingto 
nearly  the  founh  part  of  the  whole ;  he  caused  ihem  to  be  pUced  in  a  pan  of  ih« 
lodge  distinct  from  the  rest,  and  addressed  the  trader  to  this  effect :  '  Now,  my 
son.  the  goods  which  I  have  chosen  arc  mine,  and  those  in  four  possession  are 
your  own.  Don't  cry,  tny  son,  my  people  shall  trade  with  you  for  yourgoodi 
mtyour  own prict.'  He  then  spoke  to  his  herald,  who  ascerdcd  to  the  top  of  ih< 
lodge,  and  commanded  in  the  name  of  the  chief,  that  the  Mahas  should  bring  all 
their  beaver,  bear,  otter,  muskrat,  and  other  slitns  to  his  lodge,  and  oo  no  i/> 
count  to  dispute  Ihc  terms  of  exchange  with  the  trader,  who  declared,  on  ha 
return  to  St.  Louis,  that  it  was  the  most  profitable  voyage  he  had  ever  m^de. 
Mr.  Tellier,  a  gentleman  of  respectability,  who  re<iided  near  St.  Louis,  and  "ho 
had  formerly  been  Indian  agent  there,  mlurmcd  me  that  BUclc-Bird  obtained  hit 
influence  over  his  nation  by  means  of  arsenic,  a  quantity  of  (hat  article  hannn 
been  sold  to  him  by  a  trader,  who  instructed  him  in  th<;  use  of  it.  If  afterward 
ftny  of  his  nation  dared  to  oppose  him  in  his  arbitrary  measures,  he  fw^keati 
their  death  within  a  certain  period,  and  tooV  good  care  that  his  predictions  shouH 
be  verified.  He  died  about  the  time  that  Louisiana  was  added  to  the  United 
States;  having  previously  made  choice  of  a  cave  for  his  sepulchre,  on  the  top  of 
a  hill  near  the  Missouri,  about  eighteen  miles  below  the  Maha  village.  By  bit 
order  his  body  was  placed  on  the  back  of  his  favorite  horse,  which  was  drifen 
into  the  cave,  the  mouth  of  which  was  then  closed  up  with  stones.  A  large  kap 
was  afterwards  raised  on  the  summit  of  the  hill." 

In  another  place  b  the  following  entry :  "  In  the  forenoon  of  this  day  (A. 
D.  tSoji.)  Mr.  Hunt  was  waited  upon  by  two  chiefs,  who  were  cont<nding  for 
the  sanction  of  the  (JovernmenI  of  the  United  States,  lo  determine  their  clainlo 
kingly  power.  Mr.  Hunt  declined  interfering,  not  being  vested  with  the  pofw 
to  act.  The  nanics  of  these  two  chiefs  were  Big  Elk  and  White  Cow,  the  forcoer 
of  whom  ultimately  succeeded." 

.'Vt  that  lime  the  range  of  the  hunting  grounds  of  the  Mahas  was  frvm  tfaRr 
village  to  r/Cau  qui  Court,  and  along  that  river. 

Bradbury  was  a  scientific  botanist,  made  a  voyage  up  the  Missouri  «ilh 
Htmt  and  Liza  in  1S09,  visited  the  Omaha  village,  and  on  his  return  spent  the 
winter  of  1809-10  in  St.  Louis.  The  occurrences  of  which  he  speaks  were  then 
BO  very  recent  as  to  be  quite  fresh  in  memory,  and  of  public  notoriety,  and  wne 
persons  at  least,  it  may  he  assumed,  had  personal  knowledge  of  the  facts  they 
imparted  to  the  English  naturalist ;  for  this  reason  I  am  inclined  lo  receive  his 
account  of  Rlack-Bird's  death  and  burial  as  triisiwonhy,  and  especially  the 
approximate  date  given.  Of  course,  if  the  lopogiaphicat  conformation  of  ^^ 
bluff  at  the  entrance  to  the  cave  is  such  that  a  horse  could  he  led  into  the  cxvecn, 
the  chief  was  probably  not  entombtd  riding  on  his  steed;  but  if  the  lay  of  the 
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I  present  no  special  obstacle,  it  appears  to  me  the  nftrrative  as  a  whole  should 
Itc  rejected. 

But  1  think  the  dale  of  BUck-Btrd's  death  can  be  determined  pretty  accu- 

ij.    It  U  quite  certain  that  Blaclt-Bird  was  the  great  Maha  chief  with  vhom 

nrjjan's  fur  company  traded,  and  to  whom   Baion  Carondelet,  povernnr  of 

uisiana,  sent  medals  and  prescnls.     But  all  this  occurred  during  the  year  1794 

»I796.     According  to  Omaha  tradition,  as  reported  by   Mr.  La  Plesche,  the 

chief  died  during  the  year  the  tribe  were  so  "much  troubled  with  the  small  pox." 

But  August  Chouteau  lesiifies  that  ihc  small-pox  made  iis  first  appearance  in 

tppa  Louiiiana,  in  the  spring  of  iSoi.     This  date  is  generally  received  as  cor- 

leet.    The  next  yew  it  began  to  spread  among  the  Indians.     The  same  naturaliw, 

Aeady  quoted,  wrires:     "In  iSoi,  the   Mahas  were  visiled   by  the  small-pox, 

mhkh  made  dreadful  havoc,  and  destroyed  ai.  least  two  thirds  of  the  whole 

onkra."     t  5nd  in  all  this  sufficient  proof  to  satisfy  my  mind  that  Black-Bird  died 

m  lite  year  iSoz. 

Aa  to  the  dale  when  the  Omahas  began  their  migraiions  northwardly  "from 
Mar  St.  Louis,  assuming  that  they  ever  were  there,  I  have  no  infonnalion.  But 
ii  would  secoi  that  it  may  have  been  earlier  than  Mr.  La  Mesche  supposes,  as 
(whatever  the  testimony  is  worth.)  f  find  on  Marquette's  Map  1673,  (Shea's  /m 
mule,)  the  "  Maha"  located  in  the  interior  on  a  line  north  of  the  mouth  of  the 
DcsMoines  River. 

St.   I^uis,   Mo.,    tSS4. 


DIRECTIONS  FOR  COLLECTIXG  VERTEBRATE  FOSSILS. 


CHAS.    11.    STERNBERO. 

The  proper  outfit  for  a  collecting  expedition  coasists  of  a  good  team  of  ponies 
or  small  mules,  a  light  lumber  wagon,  cover,  wall-tent,  camp-stove  or  "Dutch 
wen,"  knives  and  forks,  tin  plates  and  cups,  and  other  cooking-utensils.  Each 
aerabci  of  ihc  party  should  be  provided  with  a  rubber  blanket  and  coal,  and  a 
ample  of  pairs  of  woolen  blankets;  besides  these  but  little  extra  baggage  should 
he  taken ;  a  gcwd  patr  of  woolen  shirts  are  valuable.  The  tools  should  consist  of 
■rmal  small  hand-pickts.  miner' li  picks,  with  one  point  made  into  a  duck-bill  with 
ilttrp  edge;  butcher-knives,  shovels  and  collecting- bags— made  after  the  pattern 
•C BMit-<arrier's  bags,  of  heavy  ducking  with  two  apartments — one  for  cotton, 
fvper  aod  string,  and  the  other  for  fossils.  There  should  always  be  kept  on 
^ni  a  supply  of  burlap  sacks,  old  newspapers,  cotton,  manilla  paper  and  hop- 
Mrdln;  boxes  and  barrels  for  shipping. 

A  good  saddle-pooy  is  a  valuable  addition,  as  one  can  ride  on  ahead  and 
clioose  a  good  camp  or  discover  localities.  When  a  camping-ground  is  chosen 
(vhtdi  should  ol  course,  when  possible,  have  wood,  water  and  grass  near  at 
kaad.)  the  first  thing  to  be  done  is  to  pitch  the  tent,  this  is  done  by  stretching  it 
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out  OD  the  ground  and  stoking  down  one  ude,  the  front  flaps  are  tlieo  brou^ 
together  snd  a  stake  driven  in  them,  the  other  side  and  back  are  pinned  dovs 
when  the  ridge-pole  and  uprights  are  put  in,  and  the  lent  raised.  Then  ibe 
stakes  for  Ihc  walls  are  driven  and  the  tent  stretched  by  meaoa  of  guy-roptJ^ 
wh<n  all  is  ready  for  the  reception  of  the  baggage.  On  making  a  bed  a  ruW>a 
blanket  is  first  laid  on  the  ground — rubber  down — one  pair  of  blankets  are  dout 
led  ]engtb-wa)rs  and  laid  down  and  the  other  pair  v.  used  to  co\-er  the  occupuL 
I  find  ii  valuable  to  have  a  narrow  inaittess  of  "excelsior,"  as  it  makes  a  wA 
comfortable  Led  and  adds  but  Utile  to  the  weight  on  the  road;  matu ess  and 
biankeu  are  rolled  up  and  securely  strapped. 

On  going  into  the  field  the  collector  takes  a  pick,  butcher-knife  and  colltcl- 
ing  bag,  with  plenty  of  paper,  string  and  cotton.  When  a  specimen  is  discovertd 
the  first  thing  to  be  done  is  to  collect  all  the  fragments  and  dig  up  the  debris  &r 
others  which  should  all  he  carcfullj-  preserved.  The  rock  above  the  specimen  i« 
then  removed  to  within  a  short  distance  of  the  bones,  and  they  are  trae<d  out  tijr 
means  of  a  buicher-knife.  The  bones  should  never  be  fully  exposed,  as  the  field 
is  not  the  place  to  study  anatomy.  The  idea  of  exposing  a  small  ponion  of  llie 
bones  is  to  show  one  where  he  can  cut  out  his  slal«s.  This  is  done  by  digpif 
a  trencli  the  width  of  the  pick  three  or  four  inches  in  depth,  the  slab  islhn 
loosened  by  striking  carefully  all  around  the  specimen. 

Ill  packing,  cover  the  exposed  bones  with  cotton,  the  slab  with  dry  grass  and 
hind  strongly  with  twine.  Cover  with  burlap  and  sew  securely.  For  packing  i» 
boxes  put  in  plenty  of  dry  grass  in  the  bottom  and  put  in  the  slabs  on  edge,  taop 
down  grass  between  ihcm  and  the  edges  of  the  box  with  a  oniUet  and  wocdeii 
spatula,  h.ivc  plenty  of  grass  next  the  cover  and  bind  the  box  with  strap-iron. 

When  the  bones  are  in  loose  sand  great  care  should  be  exercised  in  lafin( 
bare  the  bones,  not  to  remove  any  until  all  the  limbs  are  uncovered,  then  nuke 
a  sketch  on  strong  paper,  marking  each  boiic  and  the  corresponding  one  on  tbe 
skelrh.  If  the  bones  arc  broken  in  places  mark  a  cross  with  colored  crayon  and 
make  a  sketch  showing  the  breaks  numbering  all  the  sections  which  should  be 
taken  out  separately  and  wrapped,  the  wrapper  bearing  a  corresponding  nutnbtf- 

Never  attempt  to  take  out  a  wet  or  damp  specimen,  as  it  will  surely  fall  M 
pieces.  All  specimens  should  be  allowed  to  lay  exposed  to  the  sun  and  windas 
long  as  possible.  Pack  each  limb  (properly  marked  to  correspond  with  tketc!i,| 
by  itself.  The  skull  should  be  wrapped  in  cotton  and  strong  paper,  and  lb» 
carefully  bound  with  strong  twine.  \  burlap  sack  is  then  ripped  open  and  plenlf 
of  dry  grass  laid  over  it,  the  skull  is  put  in  and  the  cuds  brought  togrther  an* 
carefully  sewed.  The  greatest  care  should  be  used  in  marking,  each  specimfli 
should  bear  a  1^4;  with  number,  date,  locality,  forniiition  and  collection,  and  if* 
is  necessary  to  use  more  than  one  sack  have  a  similar  label  on  each,  be  sore 
wrap  all  fragments  broken  olTwtth  the  bone  to  which  they  belong. 

Fishes  arc  among  the  most  difficult  specimens  to  preserve,  the  bones  : 
very  frail  and  splinter  so  badly  that  it  is  almost  impossible  to  restore  them* 
Where  the  upper  surface  is  laid  bwe  the  bores  should  be  earefully  brushed  ott 
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lod  one  Uy«r  after  Jinoiher  of  strong  pii>er  pasted  on  until  the  necesutry  strength 
afiTcn,  then  if  the  hones  arc  loose  turn  ihcm  over  and  repeat  the  process— make 
I  mucilage  of  gum  Tragacanlh. 

Another  good  way,  is  to  cover  the  specimen  with  two  or  three  inches  of 
pluter  of  Paris  and  allow  it  to  set,  this  gives  a  line  protection  to  delicate  bones. 
.Vcver  be  in  a  hurry  in  nollccting  or  searching  for  fossils.  Oo  over  the  ground 
Kveral  times  and  remember  that  the  less  the  specimen  is  exposed  the  more  valua- 
ble will  it  be.  In  the  Niobrara  beds  in  summer  go  into  the  beds  early  and  worlc 
ontil  ten  o'clock,  and  in  the  afternoon  leave  camp  at  half  pa*t  two  and  work  as 
tong  as  yoti  can  see,  Vou  will  (ind  a  pair  of  smoked  glasses  of  value  in  collect- 
log  in  hot  weather. 

In  packing  the  specimens  into  boxes  use  great  care.  Never  pack  heavy 
ind  light  specimens  together.  Mark  each  box  with  marking  ink  and  number 
cadu  Under  the  cover  put  a  card  with  description  of  contents,  date,  formation 
and  collector.  Always  keep  a  note-book  and  record  each  day's  work  with 
descriptioD  of  specimens  collected  and  notes  on  the  stratigraphy  of  each  forma- 
tion with  Ai  many  sections  as  possible. 

The  mode  of  mending  specimens  to  prepare  them  for  study  is  as  follows  : 
lie  matrix  is  first  carefully  removed,  and  the  edges  to  be  joined  made  perfectly 
dean.  A  cement  made  of  glue,  to  which,  when  dissolved,  plaster  of  I'aris  is 
added  until  it  is  of  the  consistency  of  thick  cream  is  at  hand,  and  when  the  pieces 
lo  be  united  are  ready  their  edges  are  given  a  thin  coat  of  cement  wilh  a  brush, 
they  arc  then  pressed  closely  loii;cther  and  held  a  short  time  until  the  cement  is 
hard  when  another  piece  is  added,  and  so  on  until  the  bone  is  mended.  Each 
tpecimen  is  labelled  and  a  record  kept. 


THE  CAUSE  OF  CHOLERA. 


The  London  Laacti  remarks  that  the  epidemic  of  cholera  in  the  south  of 
FnAce  does  more  than  maintain  itself;  it  increases  and  it  has  difTused  itself  over 
asomewbat  larger  area.  But  for  all  that  it  is  still  a  limited  outbreak,  and  the 
hope  iKat  it  may  in  the  main  be  confined  to  the  neighborhoods  first  attacked  may 
Ktli^n  be  realized  lo  a  greater  extent  than  was  at  first  thought  possible.  So  far, 
■bcntcnors  as  to  its  extension  t?  I'aris  and  towns  in  otlier  countries  do  not  seem 
Instworthy,  and  hitherto  no  case  has  been  brought  into  the  United  Kingdom. 
The  LaiKtl  gives  a  summary  of  a  paper  on  cholera  read  on  the  30th  ult.  before 
iIk  Accademia  Pctraca  of  Arczzo,  by  Dr.  Tommasi-Crudcli,  whose  researches  on 
(he  bsctllua  malaria  from  a  distinct  advance  in  the  etiology  of  intermittent  fever. 
After  tracing  the  history  of  the  three  great  cholera  epidemics  that  have  visited 
£iiro|w.  he  remarked  that  the  disease  was  always  an  importation,  never  acclimai- 
tied  Ukc  small-pox,  and  he  defined  it  as  a  "  contagio-miasma,  a  morbigenous 
(Cno,  pfi»cceding  from  a  diseased  human  body,  which  never  difTtise*  itself  epi- 
Acnically,  except  when  the  excretions  containing  it  find  in  the  soil  conditions 
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favorable  to  the  multiplication."  Fillippo  Pacini,  o/  Flotencc,  who  died  juui 
year  ago,  was,  in  1S54,  the  6rst  toiecogoixc  the  cause  of  cholera  mamiao&co^ 
organism.  This  organism,  according  to  Pacini,  attacked  iht:  mucotis  membtau 
of  the  JDlesline;  but  his  doctrine  was  ridiculed  or  disregarded  till  ihe  other  (Uy. 
whcQ  the  Germao  Commission  investtgatiD)!  the  specific  cause  of  cholera  in  ^pt 
and  its  native  scat,  ihe  della  of  the  Gungei,  came  to  the  cotKlusioo  alitad/  u- 
rived  at  by  the  Tuscan  fathologi»t. 

The  cholera  germ  imported  by  patients,  or  their  infected  clothes,  becone 
epidemic  only  in  couniries  presenting  conditions  favorable  to  its  developrofoi 
This  development  docs  not  happen  everywhere  in  the  same  mode,  and  in  ccriais 
places  it  does  not  bappe»  at  all.  When  the  duea&e  has  entered  a  country  *t 
cannot  say  whether  it  will  take  Rrm  hold  or  noi,  We  only  know  that  its  spread 
may  be  favored  by  (our  conditions:  t.  Porosity  of  the  soil  in  which  chcdenk 
dejections  have  been  allowed  to  penetrate,  a.  Oscillations  of  the  undcrgrouixi 
waters  by  which  the  cholera  miasm  which  has  developed  in  the  soil  may  roicJi 
the  respirable  atmosphere.  3.  The  accumulation  of  fiecal  matters  or  of  orgUK 
detritus  infected  by  the  germ.  4.  The  facilities  offered  to  the  diffusion  of  the 
germs  in  the  drains,  in  Ihe  soil,  in  the  air  of  the  locality  and  in  the  drinking 
water.  Dr.  Tommasi-Crudcli  docs  not  believe  in  sanitary  cordons.  They  ate  ts 
little  able  to  keep  cholera  out  of  u  province  as  custom  houses  arc  to  preml 
smuggling.  Quarantine  afloat  he  has  more  belief  in,  it  properly  cartied  out,  with- 
out regard  lo  the  incubation  period  of  cholera  {eight  days).  But  the  sheet  artcboi 
of  the  prevention  of  cholera  is  the  exclusion  from  the  dwelling  house  and  its  in- 
mates of  the  cholera  germ.  His  counsels  in  this  regard  are  similar  to  tboK  of 
the  English  sanitary  atiihoriiies — if  possible  a  litde  ntore  stringent  as  to  the  wash- 
ing with  disinfectants  of  all  linen,  whether  vi^^ibly  fouled  or  not  with  fxcal  nutw- 
As  lo  7>re!icribing  a  diet  difTerenl  from  what  suits  ihe  i^di^idual  in  ordinary  heatii, 
he  ridicules  the  notion. 


EDITORIAL    NOTES. 


Tkk  sad  meeting  of  tlie  American  Abso- 
ciation  for  the  A>iv»nrrm*utnf  Scicn«,will 
t*r  lirld  at  Pliilailplpliia,  Hcpli-mbcr  -Itb  to 
lOih.  Ii  i«  belli  Bt  &  lalerdaie  ilian  naual 
(<>r  llie  [•urpuW!  of  giving  tJii-  oiaiulirrt  du 
opporlunll)'  Ui  excbaoKV  oaiirte»i«-*  with  ihi- 
BrilUh  AMOciatian  which  m^ets  in  Moii- 
iKfll  .\uxiul  27th.  At  ihr  Bniur  [icnc  the 
rnt«ruaUi>Dal  £l«ciri(-gtl  Kxliibilivii  will  ba 
iDsnaioo  at  Pbilailelphia,  also  tli«  Aiii<ii> 
can  Insliiuu  iif  Miiiinjc  Enginecre  and  ihe 
Petmsylvanii     .Vgritnllurnl    ^pic4j.     ]l    b 


probable  thai  while  the  mcmbcn  al  tW 
lirititili  and  Am«rieiia  AlwaeialioM  tn  n- 
JoTing  t»e}i  othorti'  rociftj  ai  Fliila>lt1pl"*' 
stefM  will  be  taken  lowarda  ufganiiinc  » 
iDt^rnalioaal  l^icntific  A»oeialioB.  Tbi> 
will  (l(>uLt]«M  be  ilie  qiom  laigeljr  stunM 
itieciinK  of  IliQ  aasociaiion,  and  ciUuJn 
Dn-an^nivnu  a.n  being  made  lo  ■cco«<n'^ 
dateaud  Sniareai  all  visiiAra.  All  caiBBM> 
cations  concerning  rooni*  and  olbM  Iw*! 
mutters  Kliiinld  bo  a(ldrc?«i-d  to  PinJ.  H 
Carvitl    1>wiii  or  Dr.    Edwanl  J.  Kolw. 


EDITORtAL  SOTES. 
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I H»er«liin«4 <if  Ike  l.o«3l  Bu»r<l  •)  Ptiil*dvl- 
plita.  All  olficinl  riniiiiiicn  tu  I'mf.  F.  \V. 
Palaam,  who  will  be  m  Ssl«iu,  Ma«A.,  uniil 
Auj^il  Mlh,  altar  Uiat  Oiit*  nt  Ilottl  La- 
Favcitc,  I'hili)el|>liin. 


Tim  Itfightan  Hlrrtricnl  lUiliriij,  a  Kubur- 
baD  nxiil  m  Iirighlim,  KnglsiiiJ,  >lioiit  ano 
tnilv  long,  n|»|i«ara  lu  bv  aauCtx-M.  Ilasvvr- 
«ICf  r^rninn  nrv  Maled  lo  Iw  urrT  £34  per 
i*«ek  and  iu  rxpL-nwi  and  JniprMt  onl;r  £IS, 
IcaviiiK  a  nei  pnilit  of  £16  |>rr  wwk.  It  hoii 
«i  pruK-fli  (inlj  one  car,  wbleb  runa  aboul 
ciglilj-tow  iniki  |iex  day,  m-ita  tliirl*  j)3»- 

[MQgtn,  and.  luakn  a  i,\<vv\\  nf  eight  milm 

,,per  hoar. 


CmcAt-n  partiM  art-  aaid  in  hav»  |iurchii»- 
rd  land  in  Irun  and  l{«juulda  C'ouulie*.  lliia 
6ui«,  and  a  Htock  company  willi  u  capital  of 
jS&0/)00  has  bM'H  organized  for  iron  and 
silver  lulnioc.  Thejr  hare  «lr«uilr  |>urch&ft- 
ed  orer  1,000  icm  of  land,  and  hav«  (<on. 
Uscta  for  n«arlv  3,000  more.  An  cipert 
mininjE  rD|tinc«(  from  PiiintiTlTiniB  h*iib»on 
naplojrd  and  will  hkvc  cbarrc^  of  the  d«- 
teli>i>iiiFiit  of  ihc  properly.  Another  com- 
paBv  with  n  ctt[iUul  ot  $o0,040  iF  Iwing  or- 
l^niml  ui  qunrrr  niarhlc  and  granite  on 
lb*  Black  Birer. 

Db.  Cahloh  FARUfKA,  of  H^'xlro,  lua  ad- 
df^wvd  a  circolur  lielt«r  to  a)I  rcpreatnla- 
titn  of  foreign  gov«nin)«iiu  now  ia  Wiuli- 
ioglun,  adriicalinf  iha  ccIcbratEuii  ol  ■>■•.• 
discoTtrrj  of  Ami-rica  on  il»  40Qtli  >nnir*r- 
*arr,  '.Vtohn-  II!,  1892,  and  ibc  erection  of  n 
tnoniiinetit  on  lh«  a^wt  whore  ihe  Rni  land- 
iof  wu  utdv. 

Dr.  JosBPii  Hall,  Praideoi  of  the  New 
DrleMDi  Board  of  Health,  atates  ihnl,  after 
tlw  nioai  (nir  und  iinlipuiit-d  trial,  rarbolic 
■rid  h>s  pmvt^l  «  tnilii  r«  ■•  a  gciii-ral  dltiii- 
t»rt«Bl,  sim)  ««p«cially  in  vvllnw-tfriT.  In 
Ita  plae*  b>  ban  adofilpd  bt-cht«nil«  of  ni«'r- 
ritiy,  whicli  triMta  only  aWnt  M  i>er  c«nt  u 
noeb,  atxl  i*  in  bbi  njiinion  tin*  rkwi  pow«r- 
[iil  cvrtniiide  kiwwn,  anii  at  tire  bsoie  (imi.' 
li  u  frtn  uf  ail  unpleaiBOl  amcU  and  color. 


Tb»  tiandard  tolutfoa  will  be  kix  ouncMof 
ilic  mirrcun^  mkI  four  outicrs  of  mtinntc  of 
■uiiuoiiia  fini  diHolvcd  in  a  hall  gallon  ol 
wal«r  and  lb«»  aidud  tu  forty  gnlloDit  of 
wai«r. 

Tub  Stale  Numml  HieiKrlcitl  Socifiy  ol 
lllinoi*  hi>ld  ilii  iiiiiiu.ll  miH'ltiig  lit  Pvoria. 
July  7  and  ^,  li^Sl.  An  addrcnti  was  dvliv- 
ered  by  the  Prtvldeiit  Di.  Jiilliu  S.  Taylor, 
ol  Knnknkfc.  l*aper»  wor*  i*fnl  by  Hon. 
Will.  MrAdain».  Prof.  S.  A.  Forlxw^  A.  B. 
S^viuotu*,  A.  H.  Moadl,  and  oihcni.  Ad 
czc-ureiou«ualK>iAk«uupiIi«Illiui>i6Rlv«r 
for  lii-ld  work  and  «  pio-nic,  wliuh  wna  inwli 
enjoyed  by  all.  An  lilectlonof  offi^ra  w«( 
held  just  before  reinroing.  at  which  the 
Hot],  Will.  Jlt^Admnu.  nf  Alton.  wa«  tnsd* 
PrMtd«nt  for  the  etuuioK  year,  and  8.  A. 
Fo<bi«.IJ«vrelary:  Prof.  Qurrill  and  Mr.  J. 
£.  Arm«tron|t  wer*  ni*d«  Vice  PmidenU' 
Tylor  MoWhorltr  woa  clcctcil  Tn-it»iiri-r  and 
Dr.  Edwin  Evan*  and  Mr.  A.  II.  Miindt 
were  cboren  ■«  Mldlllonnl  niembcrsof  ilic 
EzocuLive  Comtntltee. 


At  Claveland,  Ohio,  Mr.  Walter  Kuigbl 
ha«  KueL-ccdmi  in  porlfcting  i  plan  for  rnu- 
nins  alreci  eum  by  eloolticity.  I.tw;  week  a 
mile  of  irnck  w>»  prepared  for  it  and  forty 
|k»nnoH  were  carried  fur  lU  many  trijM  «Ter 
tli«-  roHd  at  n  rati?  of  ipeed  ranj(iDK  Iroio  on« 
to  fifteen  mileit  an  hour,  at  ili«  will  of 
Knight,  ihc  invcnior.*^  The  plan  bcinx  coo- 
ildernbty  cliesper  iu  ita  working  than  lli« 
nld  way  and  aa  any  number  of  ir»t*  can  be 
pinceit  on  llie  cirt'uit  lo  rnn  indqirndcnt, 
the  Eul  Clereland  line  will  adopt  It  aud 
will  imiuedi>tcly  make  iLe  neceaeary  ar- 
rangement. 


It  ia  piopoaed  to  organiw,  under  tfac 
aniplcea  of  the  Aoaerican  Social  Sc-icnM 
AMOciatiou,  during  il«  next  annual  eewioa 
at  ftaraloK*.  Si-pieiuUr  »-£Z.  I8M,  an 
American  HiMorical  AMoeialivn,  Miniiitii^ 
of  iirofeMOTs,  tcflche^t,apel:inUil^  and  otken 
interv^ted  in  lh«  advaueeueal  of  hiitory  in 
llua  country.  Fneude  of  hiatoi?  cau  profit 
by  auocialioD    with  fne  nnotltcr  and  nlao 
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vlUi  tpecitlMU  in  id*  kiodnd  »ub{wt«of 
Social  Soi«nn>,  Juri«{>ru(lri)cr,  Ktiii  pnliiloil 
Fcoaouf,  vhicli  art!  reprwnt^s)  ai  thJa 
■nnual  tnrvilog  in  Su-uog*.  ttj  oonfvTcncc 
Willi  f^t-'mmVvn  hiMorical  Himti-nU  xwvf 
widcR  their  borizcn  of  iDt^rvet  auJ  vauw 
lli«lr  individual  fleldi  of  tabor  u>  htoouv 
mnrr  (rniiful.  Th»  leading  spiriu  in  Utis 
luoreinenl  art  Prof.  Jiia  Eainu,  Pn>(.  F.  B. 
Santjorn,  Prof.  C  K.  AJam*,  Prof.  M.  C. 
Tyter  ftnd  Prof.  H.  B.  Adams. 


Tbb  ADMrioaa  Wood  Pr«Mrving  Com- 
pnni-  hare  bc«i  awarded  lh«  ciljr  nitiirnvl 
for  pattiDg  Chislbut  Strmi,  St.  Loul*,  from 
Jvirvrson  lo  Gruod  Atviiuv  witltgiini  luiubvr 
irtniril  bjr  ibr  xinr-g;p«aiu  procxw. 


Dn.  Lewis  Swift,  illrei-ior  nf  ihe  Wuner 
rtbiwrvKUiry,  liiu  t«vctv«^d  ii)t»llig«n<«  of  Uie 
ducovery  %ii  ■  comet  bf  Prof.  R  E.  itarnaid, 
of  NiuthTille,ni>  theaighluf  ihel9lb  iiMuul, 
llli«  ili(ici>»»ry  wa*  TiTifiml  by  lli«  motii>ii 
the  canHrt  tbr  n>-tl  nijibi.  [i  i«  in  ibi- 
li«a(tol  Ilia  Wolf,  right  asMii^ion  lAb.,  AOm., 
and  3Us.,  dcclioAiioD  soiiib  17°  10',  and  b 
raoriiiK  ilowly  in  an  caiicrly  dirrrlion.  It 
•ceuii  til  hegruwiiig  bri|;bl»,  and  iapmbably 
nimiiix  liiwRrd  tb«  etu-tlh  Ttiia  i«  ilic  fini 
ranii't  disvorvrvd  in  (lie  noribcro  heniitpli«ie 
thU  yciir. 

ITEMS  FKOM  PKKIOliICALS. 

>S4i&iei-ib(n  to  ti<  Revikw  ran  te/umwUd 
(AroujA  lAi>  «/)ff«  vilt  uU  (b  ial  magnaiiut  >^ 
ikit  OfUntry  liiii  Ettrofit,  at  u  ifitriyunf  ■•/" /rvm 
|j  [u  20  jxr'  <«ii/  ix^llu  relaU prvx. 

To  any  jmuv  ranking  (u  u  (Ac  Annuo/  au^ 
(''•ipfioii  pn'M  i/anji  fkrti  r^iKt  primintHt  lite'* 
fliy  (V-  ttifftifit  Mntfatirt«i  if  lA«  UniUd  Slii<t», 
HY  uiVl  pronipf/w/uTHu''  r/ie  fume,  uiiij  f A«  Kax|(A1I 
City  Rb\-isw,  bmtltt,  u-iikuut  addHitn«i  tott, 
i»r  one  yoar. 


TuK  Anguttt  £iuper'M  is  eipeciiilly  nol^ 
wortby  for  its  pn|)<>r»  on  American  plai^ea — 
"Th*Of.Uway  of  IJ(>«u.n,"  In  whi^h  W.  H. 
IUd«inB  d<«cribe»  and  Mrmts.  nnlHulI  anil 


I  <i*rr«lt  piclurv  Bg«li>n  liarbar;  iiall  Lak» 
City,   dnrribnl   by    tlrncvt    tnKi^noll,  wlih 
fiftMD  illufltratJAiH;  aiNl  R^^hfi«ld  8|irinfi^ 
a   piiprr    wilb    8)iccijil    ref^rcntw    Vo    thfir 
nicdii'iual  waIitk,  by  F.  J.  "Sou,  M.  D.     Mr. 
BoiiKbton  will  uvntinue  ki»  cliatly   "  Artlit 
Strolls  in  tlollind"  in  oonpnnr  with  )lr. 
AiibtiT.     kn   will  be  r«preMnl«d  by  «  pafwf 
on  ibe  work  uf  ihc  "  Aa»clii(^  Anitu"  by 
Mn.  Ilarriaon,  witb  chamiin^  illiinratlau 
;  of  llir  needlework  dcsi^cw  of  Mr«.  Wk*el«r, 
.   Mim   Dur«  Wlieckr,  and  olhrrs.  oa  well  ■ 
by    th«    fmntixpivoe    n>)troduiMion  of    Ur. 
Di'wine's  riNC>pa!ulinK,  "  A  Prelude  i"  *{■«», 
by  *'Anteli>pe  limiting  Jn  Muniaua,"  wilh 
illiiHraltonii  by  Iteanl   nod    Prot;  bialotr, 
by  Ihe  Bmi  of  n  •»rie«  nl  britli'nily  uriim 
■  o<!  illmnrat*<l   piiperH  oti  "  Tbt'  rtreal  HiH 
,  «(  WiUian.  IliifuC  by  Trwdwotl  WftU* 
I  William  HInctc'i;  and  Y.  P.  Kov'*  nanbelll 
'  huTc   ibeir  ncnnl    superb    illtutnli^iu  bf 
Ablwy,  Gibiion,  and   liiclinau,  aiul  iRtiit  tf 
llie    chartiiiitg    Und*ciip«    illiMlmlioM  ^ 
Alfr«I    Paraona  will    accompany  a  tnitWi 
'  inNlAllnMUt  nf  Mr.   Sbarp't  ponD-picinitt 
"Trai»*ript»    from     Xatur*."    Tb«»-   'SI 
also  be  tioriei  and  pueau  by  Mr*.  Macquoid. 
I  Mr.  Bynnar,  Liicjr  Larcooi,  Uro.  Fi«ldt,ani 
Other*.    A  paper  on  "Ttte  Baltding  o(  Ibr 
Muscle"    will    bn    iiinirilmted    br    Jdlin 
IJawthnme.     Amvn);  Mr.  Curiii'i  lopio  is 
lh«"l^y  Cltalr"   are  Natlooal  Ccairtn- 
llaoB  and  dilUgo  ('ominanMtnonU. 

TilK  Mngatiw  r^  Aai*r\ttat  BuUm/  lorii' 
govt  coiiiea  laden  with  a  variety  of  ilM** 
able  lurpfiaec  1  >  will  ailriici  many  tvidm 
Ttit-vp«ning  article,  "Tbe  Story  of  aSbair 
m^'nt,-  by  &  N.  D.  North,  oi  ilie  Ok* 
lftrald,h»  tiniidy  prodovtinn,  amlnfeui^ 
0U8  intert»t  lo  ibe  pgbltc  in  mncral.  ^ 
illnstnliniiK  add  greatly  tu  Eu  ralw,  t' 
which  i«  Uic  fln«  ptirtrall  of  Ei  GavMooi 
Horatio  Seymour— fmnliflpiece  lo  the  nwf- 
uine.  The  next  artiele  intruiluuea  a  Iwnw' 
dticiiwion  of  the  new  and  aa^d  i|ent>^ 
"  l>id  the  Humnn*  colonixe  Ain«rica  T'  TW 
aiitliur,  M.    V,   Moore,  furesfaadevi  (aiW 

pnpfT*,  and  from  the  masterly  »kiit  '^ 
which  br  bnndlen  the  siibjpci  Uiry  "dl  «*" 
nrallvexcitB  wide  atlention. 
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TH£   .Vi^A    Amtrietxn   Siwiiwi    tot  Aiigusl 

I  MtUia*   an    ktlicU   by   Jraiiw  Jbidm  V. 

OuDftWIl     on     "  Tha    EBcroachnanis    i>( 

Cijiiul,"   which  wil!  commaDd  the  wrioiit 

MlMilion  of  all  rir>tl«ri.     Kiclmrd  \.  Proclor 

I  UVKtt  wf    "The  Origiii    of    CamcW."    ond 

■rni>1ii  in  |>R«Fiiliiit:  ihsi  dllBcuU  >ii)>jii^l 

is  «   li|;ht  lo  clear  tbiil    penotiit  wLv  liSTv 

Ultle  ur  DO  BCqiiiiniancr    with    sslrononif 

eas  lallovhuar{iimi<nl-     "  Arv  wp  ■  NkUoii 

rf  BiKsb?"   la  ibe  nlartliiig  tUlc  of    au 

■nleW  by  John  V.  linrac,  who  dioirs  ihul 

llUM,oouat>«ii    und    manicipAlitlM   tii   th<r 

Uniltd  States  liarr  alrcad;  (orainltv  rejiudl- 

MmI,  sr  (iefaolted  in  the  pnyaMtit  of  in- 

mi  on  an  aiuounl  «(  WimIi   and  other 

•kUfatuni*  exiual  In  llioauro  of  tlie  national 

iM.    JodK*    EflwArd    C.    Loring    fioda   a 

'Drift  town nl  Crntrnliinlion"  in  the  recent 

Jodcmcni  ol   the   Ciiiiwl  Siat«   Supreme 

CuartODtli*  power  of  th*  F«d«riil  liorern 

Bttt  to  iMoe  paper  none;,  aiiit  in  thi'  ci|tin- 

im  of   the  minurliv   ot   Ifae    r^ame   coitii, 

te>4«r*d  tn  tlac  anil  tor  the  Ailington  prop- 

tity.    Jnlian   Hawthnrnt*  writw  of   "The 

AlMficBft  ElemcDl  in  Ficiivn,"  nod  thori'  ia 

*  ^DpotiitiD   un    "I'Tobibltiou    and    Vnt- 

•aaaloB,"  }ty  Nanl  Dow  and  Dr.  Dio  Lewii^ 

tut  Aliantie  JfoitlUy  for  Angutt  ban  the 
hallaviug  ■ItraciWe  table  of  coiiienia.  In 
War  TbiM,  XV.,  XVI.,  H.  Weir  Htich«ll; 
Cart*  t>icn,  E.  K.  f>ill ;  Dte  Twilicbt  uf 
Orwk  aad  Roman  Sc-ulptore,  WlljiRni 
MbU>  LlMotnh;  Tliv  Rig  Z«g  Tulfgrapb, 
Usjd  O.  TlkorapaoDi  The  BcM  and    the 


Oriolr,  Thomas  VTiMiam  Pnnona  ;  A  CodVm 
Tourist  in  Spain,  II;  Dinky,  Matj-  Seal* 
Bruintrd;  Nuihiiiiiel  Farker  'SVillis,  Ed- 
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Algumpin  Iniliunn,  Cbatlea  G.  Leland  ;  The 
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Tlie  AnalomiEinK  of  William  Shakespeare. 
III.  Kichard  and  Oraiit  Whitt?;  Where  It 
Lislclh.  EdilbM.  Thmnnni  LaiJKr's  Kittori- 
ciil  SludtM;  A  Modern  Prophet;  The  Con- 
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hy  Herbert  SjH-iKvr ;  Suniit  Kanililo*  of  a 
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PHYSICS. 


IE  FORCES  OF  INORGANIC  NATURE— SOME  NEW  PHri-OSOPHY. 

XEV.   thUti  Vf.   BANNA. 

Some  years  ago  the  writer  le^  college  armed   wilh  a  bundle  of  diplomas, 

Bssed  especially  wilh  what  he  knew  of  science.     With  Eapy's  ihcory  of  meteor- 

!>gy  in  his  cranJutn,  he  b^an  making  observations  for  himself.     The  result  was 

t  he  soon  discarded  most  that  passed  for  science  In  meteorology.     Ke  con- 

Qdrd  also  that  the  cauics  of  heat  and  cold  were  but  partly   understood.     Frotti 

June  and  thaws  in  January   «rcre  caused  by  something  that  our  philosophy 

ew  little  of.     Indian  Summer  next  becime  a  study, — then  the  nature  of  heat, 

d  the  forces  of  organic  and  inorganic  nature.     The  method  was  to  study  well 

t  books,  but  to  get  behind  the  books,  and  ask  Nature  if  certain  things  were  so. 

>  assortment  was  made  of  things  established,  and  of  things  assumed;  plausible 

tories  were  scrutinJied,   and   the   iconoclastic   spirit   was  allowed  full  play. 

le  result  was  1  became  a  scientific  doubter.     Or,  rather,  a  doubter  of  much  of 

fc  theories  of  the  scientists.     I    will  not  shock  the  reader  by  a  full  disclosure 

tt.    And  in  this  article  I   will  as  m\ich  as  possible  avoid  antagoniiing  hiiu. 

^  debate  against  old  theories,  which  would  make  quite  a  chapter,  may  lie  with 

:  rubbish.     This  article  is  devoted  to  bringing  in  some  of  the  new. 

Tlie  first  great  point  reached,  and  which  after  careful  tiudy,  was  fixed  and  be- 
lie a  rallying  point  was  this :  A/i  iht  attractive  Jonrt  of  inorganic  naturt  art  ftie. 
^tistotay,  gravitation,  cohesion,  adhesion,  capillary  attraction,  chemical  affinity, 


L 


ii 


• 


etcclrical  attraction,  magnetic  attraction,  contiactioc)  of  solidi,  liquids  and  gases,' 
all  these  are  simply  manifestations  of  the  same  force  under  diflerent  cooditioiu. 
These  are  names  by  which  we  designate  [ihenomena,  or  the  causes  of  phenomeoi, 
the  tumesof  foices,  as  force  manifests  itself  iii  its  tendency  to  bring  things 
together,  and  bold  them  together.  We  have  not  space  here  for  the  arguiiieiil 
by  which  the  above  conclusion  is  reached.  Tbe  realm  of  physics  abouods  with 
data  which,  when  properly  considered,  make  the  conclusion  irresistible.  It  it  al 
clear  sailing  with  not  a  breaker  in  the  pathway.  Accepting  the  above  as  esublish- 
ed,  the  (|Ue3tion  arises :  What  causes  this  force  7  What  is  its  origin  ? 

As  we  wait  to  learn,  wc  reach  another  conclusion.  There  is  Jo  nalurt 
another  force,  rtfiulMn.  A  force  equal  in  operation,  equal  in  importance  vith 
attraction.  It  is  as  everywhere  presenr,  it  operates  in  as  many  varied  coDdilionf. 
it  is  scarcely  less  powerful.  These  two  forces  are  correlated.  They  pertain  to 
opposite  conditions;  what  gives  strength  lo  the  one,  gives  apparent  weakness  to  il< 
other.  I'hcy  never  destroy  but  in  all  cases  tbey  act  against  each  other.  Repoi- 
sion  is  seen  in  the  expansion  of  gases,  in  the  expansion  of  metals,  in  elecirial 
repulsion,  in  the  repellent  power  of  heat  in  all  its  manifestations.  In  the  Sun 
there  is  a  repellent  power  co-ordinate  with  the  attractive  power.  This  drifts 
volatile  matter  from  the  comets,  thus  making  their  tails;  thia  causes  the  iJivrail 
revolution  of  the  planets.  This  gives  lo  the  several  planets  their  severiltJii- 
lances  from  the  Sun.  Thus  all  along  the  line,  from  the  highest  manifestation  in 
the  heavens  to  the  minutest  exhibitions  of  earth,  we  have  these  two  forces  side 
by  side  ;  ihc  one  as  much  a  factor  in  the  world  of  phenomena  as  the  other.  h.t- 
cepting  this  also  as  established,  the  question  arbes :  What  causes  this  force? 
What  is  its  origin  ? 

As  heat  expands  gases  and  metals,  as  it  makes  solids  liquid,  and  aikt* 
liquids  vapor,  as  it  overcomes  chemical  affinities,  as  it  dissipates  magnetic  po)m, 
changes  cleclxical  conditions,  and  jccms  to  be  the  great  repellent  factor  in  lb* 
solar  system,  we  cannot  but  inquire  into  the  nature  of  heat,  acd  ask,  is  it  a  fscmr 
in  gravitation  ?  Does  it  play  a  part  here  as  it  does  in  all  other  conditions  of  the 
attractive  force  ? 

We  are  inclined  lo  give  this  query  an  affirmative  answer.  But  an  iSri&t- 
tive  answer  here  requires  an  abandonment  of  the  current  theory  of  heat.  For 
all  scientists  are  teaching  us  that  heat  it  but  a  mode  of  motion.  We  are  teiq 
led  lo  look  at  it  as  something  real — and.  the  most  [xtient  of  all  the  realities  is 
nature.  A  survey  of  organic  nature  and  its  forces,  the  forces  by  which  linn| 
bodies  are  buildcd,  and  the  surrender  made  in  their  dissolution,  tended  the  Dtxc 
to  confirm  this  view  and  to  demand  a  new  hearing  of  the  whole  question  as  ki 
(he  nature  of  heat. 

As  this  investigation  was  made  about  nine  years  a^o,  I  am  not  sure  that  I 
can  follow  the  lines  of  inquiry  as  they  were  followed  then,  but  an  important qu*- 
tion  was,  whence  the  heat  of  friction?  The  conclusion  reached  was  that  i< 
from  electricity.  Some  of  the  reasons  for  this  conclusion  will  appear  as  wc 
Vance. 


At  this  poiDt  I  reviewed  the  discussion  of  physicists  an  the  nature  of  heat 
e  oki  emiision  theory,  though  crude,  and  in  some  respects  faulty,  was,  I  thought, 
readily  abandoned.  Count  Rumfotd's  cannon-boring  experiment  had  undue 
fluence.  While  it  covered  a  very  little,  il  was  allowed  to  determine  a  great 
deal,  tt  »howcd  that  the  heat  that  came  from  the  friction  in  boringdid  not  come 
out  of  the  iToo  chips,  or  in  any  way  deprive  them  of  former  capacity  as  to  heat. 
But  did  it  prove  anything  more  ?  It  simply  established  a  negation  ;  a  negation 
of  narrow  limits.  And  yet  it  in  paraded  as  having  cleared  the  way  for  an  entire 
new  departure;  and  us  conclusive  against  what  had  been  the  received  theory.  If 
beat  is  a  constituent  of  electricity,  if  electricity  pervaded  and  enshrouded  the 
Cannon  that  was  being  bored,  and  every  part  of  the  machinery  used  in  the  boring, 
and  if  it  is  possible  under  certain  conditions  to  have  electricity  surrender  its  beat, 
we  may  claim  Count  Rumford's  experimenl  as  coofirming  the  theory  here  ad- 
vanced.    His  experiment  suits  no  man's  theory,  or  purpose,  better  than  mine. 

t  followed  on  Ihroufch  all  the  recorded  experiments,  and  they  all  seemed  to 
illusUate  and  continn  my  position. 

Convinced  that  the  heat  of  friction  is  from  electricity,  and  that  heat  is  not 
motion,  but  that  it  »  an  entity,  a  substance,  I  found  il  in  harmony  with  true 
plulosophy  to  speak  of  immaterial  substances.  A  substance  is  that  which  undcr- 
liea  attributes,  or  manifestations.  Any  being  with  relation^  so  disceinctl  as  to 
distinguish  it  front  other  beings  is  a  substance.  Throughout  the  centuries  il  has 
been  agreed  among  the  learned,  that  there  are  corporeal  substances  and  also 
qiiritual  substances.  The  best  intellects  of  the  world  to-day  recognize  both  of 
UlMC.  Finding  that  there  was  nothing  absurd  in  the  idea  of  an  immaterial  sub- 
ttaace,  I  was  ready  to  place  heat  under  this  category.  Are  there  then  in  nature 
^bstances  corporeal,  and  substances  incorporeal?  Under  the  first  do  we  have 
matter,  and  under  the  second  heat  ? 

Allowing  this  as  a  hypothesis,  wc  determine  farther,  that  the  one  substance, 
■natter,  is  inert,  powerless,  destitute  of  all  known  properties.  Tlic  other  substance, 
heat,  is  active.  It  is  seU-repellent,  and  this  self-repetlence  is  one  of  the  mighty 
forcoi  of  nature.  From  this  scU-repellence  comes  repulsion  in  all  its  forms. 
These  two  substances  have  an  affinity  for  each  other,  and  this  is  the  other  of  the 
nighty  forces  of  nature.  In  this  affinity,  attraction  in  all  its  forms,  and  in  all  its 
degrees,  has  its  origin.  Repuliion  is  coextensive  with  attraction,  and  these  two 
Are  so  related  that  they  are  ever  in  conflict,  the  one  tending  to  bring  things  to- 
gether and  to  keep  ihem  together;  the  other  lending  to  put  them  apart  and  keep 
ilhcm  apart.  The  above  arc  both  imperishable  forces;  constant  forces,  always  the 
•ame  when  conditions  ore  the  same ;  their  maaifestations  changing  as  the  condi* 
tioos  change,  so  that  the  direct  of  the  one  is  the  reverse  of  the  other. 

If  the  above  propositions  are  established,  we  have  in  them  the  key  that  un- 
locks all  the  mysteries,  and  explains  all  the  phenomena  in  connection  with  inor- 
ganic nature,  tlcre  we  learn  what  gravitation  is,  what  its  origin,  and  we  get 
more  correct  knowledge  of  its  laws. 


With  these  propositions  beTore  us,  let  ds  look  a 
jnitified  lo  accepdog  tfiem. 

From  the  densest  of  metals  to  the  rarest  of  gases  there  is  a  law  of  cootractiofl 
and  cxpaosioQ.  All  bodies  are  expanded  by  the  application  of  heat.  Here  vc 
have  the  repellenl.  They  are  nil  contracted  on  its  withdrawal.  They  all  hare 
a  capacity  for  heal.  Each  aHer  its  own  measure  ab&orba  heal  without  increase 
of  icmpcraturc.  They  may  all  be  vaj)orized,  or  thrown  into  gaseous  form.  Bui 
in  this  change  an  immense  amount  of  heat  affiliates  with  the  atotni  of  matter. 
And  in  this  condition  they  fill  many  times  the  space  formerly  occupied.  Hne 
we  have  both  the  affiliation  oTheat  with  the  matter,  and  the  expansive  power  of 
heal  in  separnting  ihe  mailer.  The  more  the  heat  is  applied,  the  more  rooiD  »' 
demanded;  the  expansive  force,  the  self-repelleni  force,  bursting  the  cnnfiDcc 
and  filling  vast  regioos  of  space.  This  is  found  everywhere  in  oaturc.  The 
binding  force  that  binds  substances  together  is  under  law,  each  substance  harisg 
a  measure  of  its  own.  Each  having  a  law  of  its  owo  with  regard  to  the  rise  of 
temperature,  each  a  law  of  its  own  as  to  the  amount  of  heal  it  appropriates  widi- 
oui  rise  of  temperature,  and  a  law  of  its  own  as  to  the  amoant  of  heat  requited 
to  accomplish  certain  results.  But  in  all  cases  heat  is  king,  II  unlocks  ercry 
barrier.  Il  determines  every  new  condition,  ll  dissipates  into  the  realms  of  the 
invisible,  masses  of  inaiter,  by  enshrouding  itself  in  gauiy  garments  too  aticno- 
ated  for  observation.  In  the  taking  up  of  these  panicles  of  matter  we  see  the 
affinity  between  heal  and  matter.  In  the  carrying  of  them  away  we  t<t  the  ref<l- 
lent  power  of  heat.  Were  it  not  for  the  attraction  that  cauws  the  atmosphere  W 
press  as  an  ocean  on  ihe  surface  of  the  earth,  this  self-repcUcnce  would  disupaic 
il  through  all  space.  In  ererj  thing  irc  have  these  two  elcmcnis,  heai  and  matta, 
difTcieolly  compounded.  In  metals  wc  have  most  matter  and  least  heat.  la 
liquids  less  matter  and  more  heat.  In  gases  we  have  least  matter  and  most  he»i. 
And  metals  are  Tnore  or  letcs  refractory,  liquids  more  or  len  volatile,  and  gtsa 
more  or  leas  attenuated,  in  projK>rtion  as  the  one  element  or  the  other,  hcator- 
matter,  predominates  in  its  composition. 

Wherever  you  touch  the  science  of  chembtry  you  find  these  |)osition» 
trated  and  confirmed.  Here  every  gas,  simple  or  componrfjl,  has  its  appropri 
measure  of  heal.  Two  simple  gases  have  more  heat  than  their  compouod 
quires — so  in  their  union  heat  is  given  ofL  \\\  chemical  changes  are  acconii 
nied  by  coitesponding  changes  of  heal.  Our  theory  would  require  this, 
ical  combioaliona  pr  duce  heal,  because  here  the  iivore  aiieniiatcd  resolve  them-l 
selves  into  the  more  compact,  and  lieat  is  set  free.  Chemical  decompositiofi 
causes  a  disappearance  of  heai,  because  here  the  one  compact  substance  brt^ 
solved  into  two  that  arc  more  volatile,  heat  being  the  element  that  is  neceasary  10 
the  new  condition.  We  have  this  law,  the  coiubiuation  f^  any  t"o  bodies  cheift- 
icaliy,  is  attended  by  the  v^-olution  of  a  quiniiiy  of  heni  equal  lo  thai  which 
appears  in  their  separation. 

Most  chemical  changes  arc  complex.     In  them  we  have  both  decompositiMS 
a&  j  re  com  positions.     Here  both  the  miaiu  and  Ihe^M  come  tn,  so  we  havetbit 
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grut  ]««,  that  in  all  cnmbi nations  effected  thro-igh  the  simultaneous  decomposi 
BBD  of  compound  substances,  the  heal  evolved  in  the  case  is  equal  to  the  differ- 
aoe  between  these //ui  and  minus  quantities.      It  is  the  r/jWj'ti'U*  of  that  which  is 
ffm  off  by  the  combinatians,  and  that  which  ts  appropriated  in  ihc  dccomposi- 

tiCKU. 

Let  ui  not  forget,  that  in  all  these  chemical  changes,  heat  is  as  much  a  factor, 
MOKasurable  a  factor,  and  a  factor  as  definite  in  iu  operations,  as  any  other 
element  knou'it  in  chemistr>'.  Yes  more,  every  law  in  chemistry  results  more 
from  II  than  from  any  other  elemcoL 

In  combustion  we  have  dissolutions  and  chemical  combinations.  Ordinarily 
oxygen  combines  with  ihe  matter  said  to  be  consumed.  The  oxygen  going 
isio  Ihe  new  combinalion  surrenders  a  portion  of  its  heat.  Hence  the  heat  of 
eomlKiftiion.  And  in  perfect  accord  with  our  theory,  we  have  this  rule,  that  in 
ordinary  cases  the  heat  of  combustion  is  proportionate  to  the  amount  of  oxygen 
r«|uired  in  the  burning.  If  the  combustion  is  of  two  gases,  as  oxygen  and  hy- 
drogen, they  both  surrender  portions  of  their  heal.  Hence  the  intense  beat  in 
the  case.  The  heat  of  combustion  is  of  like  origin  with  the  heat  ia  other  cases  of 
chemical  recomposition.  Here  Ihe  same  law  prevails.  The  difference  is  in  this 
aloac,  that  the  conditions  here  are  such  as  to  produce  luminosity.  The  reader 
will  see  how  perfectly  all  this  harmonizes  with  the  theory  here  advanced. 

Again,  as  ail  solid  substances  can  be  vaporized,  or  decomposed  and  their 
deneDU  thrown  into  gaseous  form,  as  this  can  only  be  done  by  means  of  heat, 
and  aa  in  every  case,  in  the  process,  a  delinite  amouut  of  beat  becomes  latent, 
these  gases  may  be  regarded  as  composed  of  matter  and  heat.  Wc  have  the 
heavier  gases,  and  Ihe  lighter.  We  know  that  the  heavier  gases  contain  more 
matter,  and  the  lighter  gases  less.  The  lightest  gas  known  to  us,  hydrogen,  ii 
fooneen  and  a  half  times  lighter  than  the  air,  yet  il  contains  matter,  being  one 
of  ihc  constituents  of  water. 

Beyond  hydrogen  our  observations  are  limited.  The  substances  that  lie 
beyond  are  too  subtle  for  us.  Yet  there  are,  doubtless,  lying  in  this  region  sub- 
lie  gases  unknown  to  u*.  Beyond  all,  and  crowning  all,  we  have  ihe  rays  that 
come  to  us  from  the  Sun,  By  the  solar  ^ipectrum  tliesc  are  divided  into  heat-rays, 
oolor-rays,  and  chemical-rays.  Analogical  reasoning  may  lead  us  to  suppose  that 
tkese  chemical  rayi  are  composed  of  matter  and  heat.  For  not  only  do  they 
behave  like  other  chemical  elemenu,  but,  like  the  gases,  ihey  can  be  made  lo 
yirld  ibeir  heat,  latent  heat,  to  yield  it  in  great  quantity.  So  electricity  lying 
MOkewhere,  as  a  half-way  point  between  hydrogen  and  the  chemical-rays,  is  com- 
ptised  of  heal  and  matter,  the  heat  latent  till  disengaged.  Returning  to  the  spec- 
trin), passing  on  beyond  the  chemical-rays,  and  the  cok>r-rays,  we  have  the  heat* 
ttys:  the  beat  here  being  more  intense.  In  the  color  portion  of  the  spectrum 
Ihc  red  is  hotter  than  the  yellow,  the  yellow  hotter  than  the  green,  the  green 
tetter  (ban  the  blue,  the  blue  hotter  than  the  vioict,  and  the  violet  hotter  than 
lUie  cbemical-rays.  These  color-rays,  like  the  chemical,  can  be  thrown  into  heat. 
Then  io  the  color-rays  also,  there  is  lottnt  htat.     Now  if  the  analogy  holds  good, 
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every  colored  ray  has  in  it  a  degree  of  matter.  Least  in  the  red,  more  in  the 
yellow,  still  more  in  the  green,  next  in  the  violet,  and  then  most  of  all  in  the 
chemical -rays.  And  so  you  may  go  on,  through  electricity  and  through  the 
gases.  And  here  b  the  basis  for  Uelong's  and  Pettit's  law  of  specific  heat.  The 
rdative  quantities  of  heat  aiid  of  matter  entering  into  the  composilioD  of  gases  ii 
the  very  principle  that  this  law  takes  cognizance  of.  The  bearing  of  all  this  on 
the  question,  and  its  beautiful  harmony  with  my  whole  theory  will  be  al  once  per- 
ceived. 

Now  about  electricity.     Electricity  is  a  gas  which  we  caoDOt  handle  in  the 
gas  foim.     But  so  strong  is  the  affinity  of  some  gases  for  matter,  that  they  nas 
themtelves  on  the  surface  of  bodies.     For  example,  a  bar  of  platinum  becomei 
covered  with  a  blanket  of  oxygen.    ]|  may  be  wiped  off,  it  maybe  driven  off  with 
heat,  it  may  be  coaxed  off  by  putting  the  end  of  the  bar  in  a  chemical  miitofe 
for  which  oxygen  lias  a  strong  afRnity.     There  b  a  law  about  this  massing.    Only 
a  heavy  metal  can  master  and  bind  a  heavy  gas.     Platinum  sponge  has  a 
capacity  for  condensing  hydrogen,  and  observe,  in  the  condensation,  heat  if 
off,  so  that  a  hydrogen  gas-jet  lights  iiself,  by  heating  the  piiiinum  sponge  agiiHt 
which  the  gas  strikes.     A  small  lump  of  charcoal  will  condense  within  itself  nore 
hydrogen  than  will  Ell  an  ordinary  room  when  free.     From  this  condensatioo  of 
gases  we  sometimes  have  the  heat  that  causes  spontaneous  combustion.    Ail 
these  things  confirm  my  ilieorles ;  but  1  mention  them  here  to  help  us  understiod 
electricity.     Electricity  is  the  most  abundant   of  all  gases.     1(  is  in  al)  the  air, 
and  in  the  regions  above  the  air.     Its  affinities  are  such  that  it  can  be  massed  bjr 
almost  anything.     There  is  a  blanket  of  it  around  almost  everylhing  you  tovcb. 
It  is  held  in  every  degree  of  mobility  or  rigidity,  according  to  the  nature  of  th? 
body  to  which  it  adheres.    The  degree  of  attractive  force  in  each  case  deteri 
the  texture  of  the  coating,  and  from  this  we  have  the  scale,  from  good  con 
to  good  insulators.     And  from  this  also  grows  that  other  scale,  from  bodies 
highly  positive  to  lowest  negative.     Electricity  is  not  only  on  the  surface  of 
bodies,  but  it  enters  the  pores  and  pervades  all  bodies.     Sound  is  condacied  by 
it,  and  the  rapidity  of  the  conduction  of  sound  in  di/Tereni  bodies,  the  disianee 
lo  which  the  sound  will  be  carried,  and  the  loudness  of  the  sound,  all  depend. 
other  things  being  equal,  on  the  dilfercnt  electrical  conditions  of  ibe  bodies 
through  which  the  sound  is  transmitted.     I'here  is  no  reason  why,  with  the  proper 
use  of  electricity  the  telephone,  like  the  telegraph,  may  not  convey  its  messages 
around  the  world. 

Electricity  in  the  gas  form  is  next  of  kin  to  heat.  And  see  its  affinity  kt 
matter.  And  see  also  iu  self-repellence  when  free.  Like  the  other  gases,  y<i 
exceeding  Ihcm  all,  in  the  strength  of  attraction,  and  in  the  force  of  the  reputeaoii. 
I  see  no  neceswly  for  two  kinds  of  electricity.  We  give  the  name  eleclridiy  to 
the  subtle  gas  or  gases  found  massed  upon  solids.  In  the  attraction  that  mtssa 
them  we  see  their  affinity  for  matter.  We  see  this  also  in  the  experiment  of  U" 
pith  balls.  If  one  be  charged,  and  the  other  not,  there  ia  attraction,  because  ol 
this  affinity.     If  there  be  contact,  there  is  equilibrium,  as  concerns  the  balU;  boi 
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both  are  now  slightly  charged,  there  will  be  slight  reptiliion.  Charge  both 
balls  to  their  full  capacity,  and  wc  have  sCront;  rcpiiliiion,  because  now  the  repel- 
lent  element  is  in  excess  on  both.  Here,  as  all  along,  we  find  the  heat  element 
telf-repelleni.  We  have  the  clearest  proof  that  attraction  results  from  the  affinity 
between  the  two  element*.  In  attraction,  we  may  be  allowed  to  assume  that  the 
poteocy  is  in  the  heat. 

Now  let  us  for  a  moment  look  at  the  questioa :  Is  the  heat  of  friction  from 
electricity  ?  This  question  should  now  require  but  a  short  argument,  Obseive, 
it  would  hare  been  impossible  to  have  insulated  Count  Rumford's  cannon.  And 
the  heating  of  that  water  was  a  small  afTair,  when  we  consider  the  oatiue  of 
electricity.  It  will  be  found  that  friction  between  bodies  that  hold  elccliicily 
with  a  degree  of  rigidity  will  develop  most  heat.  And  it  will  be  found  that 
every  lubricator  is  something  for  which  electricity  has  the  least  possible  affinity. 
Class  is- coated  with  electricity,  and  water  is  charged  wiih.it.  So  when  Prof 
Tyndall  pours  water,  or  mercury,  from  glass  to  glass,  and  tells  us  the  mulica  makes 
heat,  we  may  object.  So  again,  not  only  his  bullet,  but  his  anvil  and  his  sledge 
are  all  coaled  with  electricity;  and  when  he  tells  us  that  the  sudden  destroying  of 
motion  makes  lieat.  we  may  object.  The  woodman's  saw,  when  not  greased,  has 
a  blanket  ol  electricity  on  cither  side  of  it.  Of  course  it  will  heat  by  friction. 
U'hen  the  woodman  gives  it  a  coat  of  grease  he  docs  the  best  possible  thing  to 
keep  the  electricity  ofT,  If  you  can  get  an  electric  spark  by  rubbing  a  cat's  back, 
or  by  touching  your  toe  to  the  carpel,  no  wonder  yon  can  gel  it  by  rubbing  iwo 
Slicks  together,  or  from  the  steel  and  flint.  You  will  observe  most  of  Prof.  Tyn- 
dall's  beautiful  experiments,  illustrating  the  dynamic  theory  of  heat,  were  made  In 
connection  with  the  electrc  pile  and  the  magnet  and  coil,  lie  tells  ui  that  work- 
ing a  saw  through  a  strong  current  of  elcctricty,  it  seems  as  though  it  were  being 
pulled  through  cheese,  and  that  it  soon  becomes  very  hot.  All  of  which  is  as  we 
might  expect.  If  the  reader  wants  more  proof  that  the  heat  of  friction  is  from 
electricity  let  him  look  it  up  for  himself.  He  will  lind  it  about  htm  on  every 
tide. 

Electricity  moving  unimpeded  gives  us  oo  heat  In  ibat  case  its  beat  con- 
linues  Utent.  It  is  when  it  is  crowded  that  heat  Is  given  ofT,  as  every  electrician 
knows  When  it  gives  us  heal  some  electricity  is  destroyed,  and  as  a  resuh  heat 
b  BCt  free,  So  color-rays  arc  destroyed  and  heat  is  set  free.  So  oxygen  is 
destroyed  and  heat  is  sel  free.  Electricity  is  easily  destroyed  when  it  is  massed 
on  solids.  It  can  be  done  by  concuiision,  by  friction,  and  by  chemical  actions 
ihat  either  appropriate  its  matter  and  free  its  heat,  or  appropriate  its  heat  and 
free  its  matter.  It  can  be  desuoyed  by  its  own  crowding  as  it  passes  over  defec- 
tive paints  of  the  conducting  medium,  or  by  its  leap;  as  it  passes  from  proximate 
condactors.  .'\s  the  sparks  pass  from  one  body  to  the  other,  minute  particles  of 
Ihe  first  body  are  deposited  on  the  second.  This  shows  the  strong  attraction  by 
which  the  electricity  clothed  itself  with  panicles  of  the  metal  over  which  it  pa.iscs. 
It  shows  also  that  the  crowding  and  concussion  destroyed  electricity,  and  caused 
a  depositing  of  its  matter,  and  as  you  might  expect  the  result  is  great  heat.     As 
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its  current  was  caused  b}'  its  own  repellent  foice,  we  hare  proof  bcie  for  every 
principle  I  have  advanced.  Proof  of  the  affinity,  proof  of  the  dual  luiturc  of  thi 
dement,  proof  of  the  iepul»ioii. 

These  subtle  gaset  are  forever  grasping  whatever  they  can  lay  hands  on, 
and  thejr  are  running  away  with  all,  according  to  their  ability.  Vou  cannot  see 
their  operations,  but  your  olfacior7  nerve  gives  some  account  of  tlietr  j^roceeding 
and  "the  half  halti  never  been  lold." 

In  connection  with  odors,  all  here  advanced  finds  the  strongest  conHrmatioo. 
Radiant  heal  is  destroyed  or  becomes  latunt  in  connection  with  all  odors.  I'au 
ing  radiant  heat  through  dry  air,  nitrogen,  or  hydrogen,  very  Hide  of  it  is  lost 
Calling  thi»  loss  i,  the  losti  in  passing  it  through  ammonia  is  71&0,  through  id- 
phuric  acid  S800.  You  may  say  it  is  stricken  down,  but  it  afiiltates  with  iht 
matter  and  becomes  tateiil.  By  ])assing  radiant  heat  through  vapors,  still  grealH 
dilTerences  are  manifested.  In  passing  heat  through  ozone^  both  the  heat  and  the 
or.one  become  lost,  is  they  enter  into  combination.  But  enough  oJ*  this.  It  n 
IS  plain  as  the  sunlight  in  the  heavens,  that  heat  enters  into  composition  with  lite 
roost  infinilesimal  parlirlei  of  matter.  This  is  the  atom.  Out  of  these  atOCM 
come  molecule*,  and  gases,  and  fiuids,  and  solids. 

A  few  thoughts  more  may  be  presented  as  having  some  bearing  on  the 
cussion.  Wc  have  the  laws  of  reflection  of  light,  and  of  heal.  This  rcBectioi 
comet  from  a  rebound,  or  from  elasticity,  as  when  a  rubber  ball  is  thrown  agucA 
a  smooth  surface.  We  can  conceive  of  the  most  tiny  atoms  rebounding.  But 
can  a  wave  rebound  ?  That  a  motion  should  rebound  is  unthinkable.  Thit  1 
wave  should  rebound  is  absutd.  The  reflection  of  light  and  of  heat  scenns  to 
demand  an  atomic  theory. 

Again,  wc  have  the  laws  of  the  refraction  of  light,  and  of  heat.  The  iOlir 
spectrum  shows  that  heat  is  refracted  less  than  light,  and  light  less  than  the 
chemicabrayg.  That  is,  the  heavier  the  enswarthment  of  the  heal  atom,  the 
greater  the  refraction.  That  is  just  as  we  would  expect.  Wc  all  agree  ^ 
refraction  results,  Rrtt,  from  a  check  in  velocity  given  on  entering  the  dcsMt 
medium;  and  second,  from  tlie  acceleration  obtained  on  passing  out  of  it.  >^^ 
atom  can  receive  the  check  more  readily  than  the  wave.  Will  some  one  pleaK 
tcl!  us  how  the  wave  will  receive  acceleration  on  going  out  t  Explain  10  us  ho* 
anything,  whow  motion  depends  on  the  force  with  which  it  started,  being  ooct 
retarded,  will  receive  acceleration  ?  The  thing  is  absurd.  But,  on  my  theoiy, « 
all  those  rays  approach  the  earth,  they  have  new  impulse,  from  that  powerfni 
affinity  out  of  which  grows  all  attraction.  What  belter  confirmation  could  ■' 
want?  And  this  leads  to  the  remark,  that  perhaps  nature  is  not  so  prodigal  >* 
to  send  out  into  all  empty  space,  the  source  of  blessings  that  are  shed  upon  u^ 

1  want  to  say  this  on  radiation.  The  molecules  of  water  becoming  hMted. 
exjiand  and  rise.  We  say  they  carry  heat  by  convection.  So  the  molecules  of  li' 
becoming  heated,  expand  and  rise.  They,  loo,  carry  heat  by  convection.  U  » 
well  known  that  the  air  carries  tkslrieity  by  convection.  The  air-molecule  becoiP- 
ing  cfcarged,  is  repelled;  at  some  distant  point  it  unloads  its  cargo,  then  return* 
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■gain,  is  cluuged,  and  agaui  repelled.  Gases  too  minute  for  observation  may 
perform  the  same  service  foi  heat,  and  ihis  may  be  the  philosophy  of  radiation. 
Fcilups  it  is  by  the  speedy  flight  of  the  molecules  through  all  solids  that  heat  is 
disseminated  through  Ihem.  This  is  more  simple  than  that  other  theory  that  asks 
OS  to  believe  that  thtrre  is  an  everlasiiitg  kicking  and  stirring  of  the  solid  particles. 
I  would  not  i)c  understood  as  believing  that  heat  needs  a  chariot  for  iu  convey- 
ance. It  b.  no  doubi,  able  to  travel  alone.  And  alone,  its  affinity  is  all  the 
RroDgcr  for  the  object  of  its  pursuit. 

How  harmonious  are  the  workings  of  nature.  And  all  fits  so  beautifully  to 
ibis  theory.  Look,  for  example,  at  polarization:  solids  crygtalize  as  they  solidify ; 
crywalization  being  polarization  under  other  conditions.  So  this  thing  runs  '.hrough 
nature.  In  the  laboratory,  the  chemist  sees  polarization  in  a  thousand  curious 
forms.  We  have  the  polarization  of  eleciricity,  the  polarization  of  light,  and  thi: 
polarization  of  heat.  Why  not  allow  the  whole  class  to  be  o/a  kind,  when  they 
arc  so  alike  in  their  behavior  ?  W'hcrcvcr  we  touch  these  matters  this  kinship  is 
proclaimed.  My  theory  of  affinity  and  rcpubion  gives  us  the  philosophy  of  polar- 
ixaiion.  The  nature  of  the  atom,  when  it  becomes  a  compound,  makes  polariza- 
tion almost  a  necessity.  Thts  theory  also  gives  us  the  philosophy  of  radiation, 
and  of  elaslicity. 

What  a  breaking  up  of  family  tics  when  heat  and  light  are  put  off  into  a 
strange  place.  Notice  the  parallelisms.  Take  latent  heat.  We  have  it  in  solids, 
in  gases,  in  electricity,  in  chemical -rays,  in  color-rays.  Take  elasticity:  We 
have  it  in  solids,  in  gases,  in  electricity,  in  chemical-rays,  in  color-rays,  aod  in 
hot.  Take  polarization :  Wc  have  it  in  solids,  in  chemical  compounds,  in  gases, 
in  electricity,  in  light,  and  in  heat.  Take  chemical  factors :  The  various  ele- 
ments, gsses,  electricity,  chemicaVrays,  color-ray$,  heal,  all  are  chemical  factors; 
each  definite  in  its  operations  in  every  condition  in  which  it  acts. 

As  to  conduction  through  dilTerent  metals  compare  electricity  and  heat. 
They  are  as  hke  as  twins.  In  all  the  standard  books  wc  have  the  following  tabic 
of  conductivity : 

CONDL'CTtVITV. 
Kuu«  of  Sut>«iAuc«.  For  El««irlcltr.  for  Hwl. 

Silver 100  too 

Copper 7j  74 

t^oW S9  53 

Brass la  34 

Tin )j  15 

Iron 13  la 

Lead it  9 

Platinum to  8 

German  Silver 6  6 

Bismuth a  x 

K  heat  is  only  a  mode  of  motion,  then  electricity  is  only  a  mode  of  motion. 
And  from  their  kinship  as  shown  in  conduction  it  most  be  much  the  same  kind 


KANSAS  CITY  REVIEW  OF  SCIENCE. 

of  motion  of  ihc  same  kind  or  invisible  ether.  Electricity  and  beat  are  siirdf 
very  much  of  the  same  nature.  Is  ckctricity  only  a  mode  of  mottOD?  Believe 
il  who  can. 

I  will  not  be  surprised  if  some  things  that  are  erroneous  shall  be  found  io 
this  paper.  [  will  be  surprised  if  its  main  positions  are  not  sooner  or  later  ac- 
cepted by  men  of  science.  Those  who  are  too  established,  to  re-in»oite  ihe  siofc- 
housc  of  their  knowledge,  will  likely  remain  where  they  are.  at  leaat,  till  tliey  fol- 
low the  multitude.  But  there  is  a  spirit  abroad  in  the  land  that  asks  even  whit 
is  called  science  to  show  its  authority,  This  spirit  was  never  more  active  and 
more  earnest  than  now,  and  the  truth  is  going  to  lose  nothing  when  it  goes  lisnfi 
in  methods  of  Icgittmaic  operation.  1  respectfully  ask  that  the  themes  lierc  di5- 
cusscd  receive  from  this  claas  of  minds  serious  cotuideralion.  Having  held  Io 
these  views  for  the  last  eight  years,  I  have  gone  with  thcro  into  different  reatais 
of  science,  and  everywhere  they  have  caused  me  to  see  with  a  clearer  light 
This  is  so  in  asTronomy,  in  gcol<^Y,  in  meteorology,  and  in  all  that  periaifis  la 
organic  luture. 

After  all,  it  is  not  so  much  that  need  be  Uitown  away.  ThermodynatDia  ii 
indeed  a  science,  and  here  "the  half  has  never  been  told."  Heat  rs  ihcsourceol 
force.  It  causes  motion.  It  may  be  said  to  accomplish  work.  Yes,  surely,  if 
it  be  the  source  of  all  attraction  and  of  all  repulsion.  Scientists  may  mcasuie  ttt 
force,  and  if  they  choose  they  may  reckon  it  by  foot  pounds.  To  all  this  weblTc 
no  objection ;  we  are  pleased.  And  we  expect  to  sec  a  great  deal  more  done  [□ 
these  directions.  Go  on  gentlemeiit  uor  stop  till  you  find  a  perfect  system  of 
applied  mathematics  running  throngliout  l^e  whole  physical  world.  It  is  ibcrt, 
whether  you  will  be  able  lo  gather  it  up,  or  not.  BjI  all  this  makes  nothing  f" 
the  theory  thai  heat  is  only  a  mcde  of  motion. 


» 


SELENlir.\r  AND  ITS  USES. 

Selenium  is  an  elementary  substance  that  Is  found  tn  nature  associated  villi 
deposits  of  sulphur.  It  was  discovered  101817  l>>'  Bcrzetiui.  This  sone'hri 
rare  element  cryai.-tlli/es  in  four  tided  prisms,  and  is  about  four  times  as  heavy  is 
water.  It  is  as  brittle  as  glass,  but,  unlike  the  latter  substance,  is  readily  (otor 
scratched.  Selenium,  when  suddenly  cooled  from  a  fused  slate,  possesses  a  rtd* 
dish'brown,  metallic  lustre  with  a  conchoidal  fracture,  which  by  exposure  lo'Ii' 
air,  assumes  a  dull,  leaden-gray  color.  The  name,  selenium,  is  derived  from  the 
Greek  word  SeUnt,  the  moon.  When  rapidly  cooled  from  a  state  of  furioo. 
selenium  is  a  nonconductor  of  electricity,  but  when  cooled  very  slowly  it  it> 
conductor.  In  this  latter  condition  ii  possesses  a  graaular  appearance  ii"!  ' 
metailic  lustre. 

It  was  during  the  experimenta  of  Willougby  Smith  that  an  exceedingly  r*!' 
uahle  properly  of  Selenium  was  discovered.  While  making  some  experiments  0 
his  system  of  cable  testing,  he  was  considerably  puzded  by  tbe  extreme  variibil' 


it>-  is  the  results  he  obtained.  Persistent  efforts  in  tracing  the  cause  of  these  dis- 
crepancies resulted  in  ihe  extremely  valuable  discovery  that  the  electrical  resist- 
tnce  of  selcniuin  was  less  while  exposed  to  sunlight  than  when  in  ihe  dark. 
This  valuable  dt!>rovcTy  was  made  iii  May,  1873,  and  was  communicated  to  the 
Society  of  TelegrafA  Engineers  on  the  tylh  of  February,  187}-  His  appaiattts 
consisted  of  platinum  wires,  inserted  into  the  opposite  ends  of  a  bar  of  selenium, 
hermetically  sealed  in  a  glass  tube.  This  was  placed  in  a  dark  box  and  suitably 
connected  with  instruments  by  means  of  which  its  electrical  resistance  could  be 
tneasured.  When  so  arranged,  the  exposure  to  the  light,  con$c<f\ient  on  open- 
ing the  lid  of  the  box,  caused  an  instautaneous  reduction  in  ibe  resistance.  So 
lensitive  was  this  arrangement  to  the  action  of  light  that  merely  placing  the  hand 
between  ilie  lelenJum  bar  and  the  light  of  a  distant  gas  burner,  instantly  alTecied 
the  instrument. 

The  discovery  of  this  curious  firopcrty  of  selenium  naturally  attracted  con- 
liderable  attention  from  scientific  men  in  different  parts  of  the  world,  and  nu- 
merous investigations  were  made  concerning  its  properties,  for  example:  Profes- 
sor Adamt,  of  Kings' College,  showed  that  the  greenish-yellow  lays  were  the 
most  effective  in  varjing  the  resistance  of  selenium,  and  Professor  Siemens  pro- 
duced a  variety  of  selenium  that  wai  fifteen  times  as  great  a  conductor  of  elec- 
tricity in  the  light  as  in  the  dark. 

Among  some  of  the  mote  intere^iing  applications  of  the  vartaiions  in  the 

lectrical  resistance  of  selenium,  by  the  action  of  light  we  may  mention  the 
**  selenium  eye,"  in  which  an  allempt  was  made  to  imitate  the  action  of  light  on 
Ihe  iris  of  the  human  eye.  By  an  ingenious  use  of  selenium  resistances,  intro* 
duced  into  the  circuit  of  a  battery,  the  inventor  caused  the  intensity  of  the  light 
(hat  catered  a  lens  to  be  maintained  approximately  constant  by  the  action  of  an 

Icclro-magnet  that  varied  the  size  of  the  opening  of  a  diaphragm,  in  this  manner 
roughly  imitating  Ihe  contraction  and  dilatation  of  the  pupil  of  the  eye. 

Perhaps  one  of  the  most  famous  Uiies  of  this  property  of  selenium,  was  made 

Ey  Aleiandcr  Graham  Bell,  of  telephone  celebrity.  This  inventor,  in  an  instru- 
_ieDt  be  termed  a  telcphote,  has  so  utilized  the  variations  in  the  electrical  resist* 
Ance  of  seieniuin  while  under  the  influence  of  light,  as  to  be  able  actually  to  hold 
telephonic  communication  along  a  ray  of  light  instead  of  along  the  customar)' 
metallic  wire.  The  telephoie  is  now  generally  known  under  the  general  name 
of  radiophone. 

Numerous  attempts  have  been  made,  in  di/Terent  parts  of  the  world,  to  utilize 
this  variation  in  theclcctncal  resistance  of  selenium  under  the  infiuencc  of  light 
for  the  iransmiuion  of  photographs,  or,  outline  sketches,  by  electricity.  Some  of 
these  attempts  have  been  comparatively  successful,  and  we  may  in  a  subseijuent 
'{bdc  discuss  them  in  detail, 

We  shall  not  be  found  wanting  in  the  Exhibition  in  a  display  of  this  ctirious 
element.  A  single  exhibitor  has  applied  for  sp.ice  for  an  exhibit  of  selenium 
resistances  that  he  values  at  $10,000.  An  application  has  also  been  made  by  ■ 
Frrocb  savanl   who  contemplates  exhibiting  an  instrument  called  the  telectro* 
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scope,  (tfsigned  to  transmit  phcKogriL|>hic  images  by  means  of  electricity,  by  the! 
u»e  of  telenium  resisuncet. — Eieiirkal  Reriew. 
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M.    V.    HOORE. 

I.     PROUUUI.S  AND  Factors.— Who  firai  colontred  the  Western  Contini 

From  what  fat-olTland  catnc  the  primal  pioneer  to  the  shores  of  Ameiici* 
Wheti  and  wh«c,  and  over  what  trackless  seas  did  he  sail? 

Who  was  the  mother,  who  was  the  rather,  and  whit  was  the  language  lisped 
by  the  first-born  under  the  western  skies  ? 

These  ore  profound  questions,  which  have  agitated  the  minds  of  men  fcf 
centuries.  Science  has  wrestled  long  and  earnestly  with  the  mysteries  sumwRd- 
ing  the  Red  man;  but  the  wisdom  of  the  wisest  has  failed  in  reaching  any  utit- 
factory  conclusions.  The  voice  ol  History  is  silent,  giving  no  res(»onse  to  the 
iong-pressed  quericii,  and  even  the  tongue  of  Tradition  tells  not  its  vague  ud 
uncertain  tale  concerning  the  origin  of  the  earliest  peoples  of  the  western  woifd. 
There  remains  not  so  much  as  a  hieroglyphic  in  which  may  be  traced  the  fainlisi 
vestige  of  the  birthplace  or  language  of  their  sires. 

The  Indian  is  enigmatic.  He  is  ihe  profoundest  historical  problem  of  d 
the  ages  He  is  not,  however,  involved  in  such  marcs  of  darkne3!iaiul  confosiM 
that  there  ia  no  clue  to  the  truth.  We  have  well-defined  bases  upon  which  IO|<n>- 
ceed.  There  are  three  well-known  factors  presented  in  the  problems ;  upon  tbest 
alone  now  depend  nil  legitimate  calculations  if  wc  expect  to  obuin  any  irun- 
worthy  results. 

The  prehistoric  peoples  of  America  are  revealed  to  us  in  custom  or  character; 
and  also  in  art  and  in  language.  There  are  fragmentary  remains  of  each  of  ibfiK 
all  over  the  continent.  The  naturalist  takes  a  (ossil,  and  from  that  fossil  be 
delineates  an  extinct  species.  Can  we  uke  the  fragmentary  remains  pertainini 
to  the  dead  races  of  the  continent,  and  construct  ihcicfrom  the  skeleton  of  s 
truth  ?  The  testimonies  wc  have  indicate  that  there  was  once  a  people  in  Ameria 
possessed  of  a  high  order  of  civiliulton.  The  savages  of  to-day  represent  the 
dq^enerate  and  retrograding  sons  of  illustrious  sires.  Hints  of  the  culture  of  the 
ancient  Americans  are  yet  found  in  many  places  in  the  land.  Our  prehistoric 
ruins  reflect  not  only  a  high  order  of  art,  but  art  founded  upon  pie-cxistcM 
Rkodels  known  in  old  civilizations.  This  art  dbplays  a  mind  and  a  hand  trained  u> 
tbe  schools  of  science.  The  civilization  and  art  of  the  American  were  yet  6oDr' 
ishing  when  the  conquests  of  the  Spaniards,  Cortes  and   Plzarro,  ptit  ao  end  w 
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ttrir  ritalhy.  There  were — and  are  yel — visible  deep  impresses  in  ihe  char&cter 
of  ibc  Aborigines — ihc  distinct  marks  of  nationalit)' — made  by^  the  silent  but  sure 
f«c«  of  thought  and  habit  for  countless  ages.  These,  doubtless,  descended 
froni  ihe  earliest  generations  here.  They  indicate,  beyond  question,  an  antecc- 
ilfiii  type  long  existent  somewhere  in  history,  i  Thirdly,  the  language  of  the 
uriitjt  colonists  of  America  ii  full  of  evidences  of  illustrious  binh.  Those  people 
»ne  neither  beast  nor  savage.  Their  speech  was  not  the  gibberish  of  the  untu. 
icred  barbarian ;  it  was,  indeed,  a  speech  which  by  common  consent  had  origic] 
iQCutiuied  minds. 

The  three  factors  in  our  problems  are  all  productive  oi  illustrative  of  ctvili- 
otion.     What  era  in  the  world's  history  docs  that  civilization  represent? 

The  answer  to  this  query — the  index  to  the  theory  of  these  papers — lies  in 
te title  we  have  chosen,  "  Did  the  Romans  colonize  America?" 

We  consider  first  the  most  universal  of  the  lestimonies  reflecting  the  Indian's 
srijin,  Wc  say  universal,  for  whithersoever  the  man  wandered  over  the  conti- 
Bsn,  be  left  behind  him  as  a  testimonial,  the  shreds  of  his  laDguage.  1,^1  us  see 
if «  can  unravel  the  strange  woof  contained  in  the  words  found  here  represent- 
i|g  the  earliest  peoples  of  the  WeBtern  World.  Mr.  Jeflerson  in  "Notes  on  Vir- 
pDii,"  has  said  that  "a  knowledge  of  their  several  languages  would  be  the  most 
«tum  evidence  of  their  common  derivation.        .  Were  vocabu- 

laries formed  of  all  the  languages  spoken  in  North  and  South  America,  prestrv- 
vnt\ar  af>^l!aHon%         .         .  .  il  would  furnii;h  opportuniljes 

10  construct  the  best  evidence  of  the  derivation  of  this  part  of  the  human 
feafly."  This,  indeed,  touches  the  very  kcy-nolc  of  the  subject.  The  appella- 
tioM  of  a  nation  arc  always  indicative  of  their  origin.  This  fact  is  observable  atl 
over  ibe  world.  (>erman  people  usually  do  not  adopt  French  names.  Nor  does 
t&e  nomenclature  of  France  savor  of  Irelaml  or  China.  China  does  not  borrow 
her  vords  from  the  Hottentot  of  Africa,  nor  from  the  nations  of  Britain.  And 
whence,  then,  came  the  "  appellations  "  of  the  Aborigines  of  America  ? 

The  most  common,  and  the  most  universal,  and  at  the  same  time  the  most 
ancient,  of  the  Indian  "appellations"  have  been  "preserved."  They  are  the 
river  Dames  of  the  continent.  These  words  arc  the  very  oldest  testimonies  that 
oist,  delineating  the  speech  of  the  earliest  dominant  races  in  America.  Exactly 
how  old  Ihcy  are,  it  is  impossible  to  tell.  Bat  it  is  well  known  that  they  are  not 
the  coinage  of  the  rude  people  found  here  in  the  15th  and  i6th  centuries,  any 
nore  than  that  the  names  of  the  rivers  of  the  Old  World  are  due  to  the  present 
otiioos  there.  All  geographical  nomenclature,  with  rare  exceptions,  belongs  to 
remote  periods — much  of  it  in  the  Old  World,  as  well  as  in  the  New,  to  the  pre- 
Uuoric  ages.  *  The  Indian  names  of  our  rivers  belong  to  a  period  when  one 
common  language  was  known,  when  one  dominant  race  ruled,  throughout  the 

I    B«eIr*lii«'i-'LtfcMnd  Vuyacoaor  Coluubua,"  Vul.  1,  i^asei  IST-ltl.    Tbia  BUUiurlt)-  Is 
M  MM>tv  evtivMlout  aati  amm»1IjI«  I«  tli«  B«a«ni)  r«nd«r  lltoa  lti«  SpuiUli  orlfliinJit  to 
imng  r«r«n. 
9  Tti*  oriKtti  o(  rnnDy  at  tbo  moat  eomman  Etuopeftu  uid  Aibtlle  aauM  on  th«  niKpa  qt 
llw«i>rH  I*  uuknowii. 
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«Btiie  length  and  breadth  Of  America.     These  names  itlustnte  or  indicate  the' 
language  of  the  men  who  colonized  the  contiacDl. 
How  do  we  know  these  Cacis? 

All  the  pritnitivc  peoples  or  earth  are  known  to  have  used  in  the  structure 
of  their  river  notneDclatiires,  the  same  common  and  universal  syllabic  expressions, 
designated  as  "  terms  " ;  and  which  arc  the  ancient  exponents  or  sigaificanig  of 
our  words  water  and  river,  with  their  vaijiog  conditions,  'lliese  terms  are 
known  to  man  under  every  condition  of  his  existence,  whether  chritized  or  bar. 
barian  ;  they  are  traced  backwards,  through  tlie  intervening  tongues,  to  the  oldest 
of  all  known  languages.  Tbc  American  Indian  uses  (he  same  terms  in  his  rircr- 
names  that  were  used  by  all  the  agginave  races  that  overriui  and  colooiicd 
Europe,  Asia,  and  Africa. 

Writers  on  language  usually  denominate  that  wide  embrace  of  speech  which 
immediately  antedates  the  historical  tongues  as  the  Semitic  Language.*  From 
the  Semitic  root  have  sprung  three  great  bcanchei— the  Hebrew,  the  Cbaldcc 
(or  Aramcao),  and  the  Arabic.  While  each  of  these  has  had  its  counties;  oH- 
shoots  and  dialects,  directly  to  these  three  may  be  traced  the  historical  languaga 
of  civilization,  and  in  which  are  found  all  the  ancient  terms  for  water  and  riT«t, 
now  known,  either  in  purity  or  with  mere  variation  and  verbal  corruptions.  In  lU 
the  river  nomenclatUKs  of  the  world,  including  that  of  the  Americas.  There  it 
oo  curruptton  or  abbreviation  of  those  ancient  terms  known  10  the  Oriental  or 
European  languages  but  what  an  identical  word  is  found  to  match  it  in  the  ritct 
names  of  the  Western  Continent.  And  yet  not  only  does  the  Indian  show  ftnit- 
iaiily  with  the  ancient  terms  for  water  and  river,  but  he  had  knowledge  also  of 
other  terms  unknown  10  the  ancients  up  to  a  certain  period  in  historical  anails. 
That  period  embraces  the  Latin. 

.\  glance  at  terms  themselves  ntay  enable  us  to  have  a  more  definite  undn- 
standing  of  the  problems  before  us— a  more  intelligent  idea  of  the  manner  io 
which  the  Indian  showed  his  familiarfty  with  the  tongues  of  civilization.  Bj 
comparative  illustrations,  wc  may  be  able  to  trace  the  Indian  down  through  lU 
the  historical  eras  represented  by  Hebrew,  Sanscrit,  Celtic,  Phccnician,  Arabic. 
Persian,  Indo  Germanic,  and  even  through  the  Greek  into  the  bosom  of  the 
Kutnan.  And  if  lAe  Ustmohus  of  pkHdogy  kavr  any  value  in  dfUrmining  ktitfi 
trulA,  we  may  find  fhe  tarHcit  (ehnisU  ef  the  Watem  C^ntintnl  in  a  ptfifiie  rtaekiif 
ill  ihertifrom  what  is  navf  a  prcvitue  en  tkt  wetUm  toast »/ iAt  Kingd&m  of  /Utf. 

Startling  as  this  proposition  may  seem,  it  is  made  in  the  sober  conviction  of 
iu  truth.  But  to  illustrate  fully  all  the  evidences  showing  the  Indian's  fomtliaritr 
with  the  historic  languages  of  the  Old  World,  from  the   Hebrew  to  the  Ronaa. 


a   LriugBtUt  beroDit  tHeHcmillriii  vbiti.  M  ainallr  il«ni>iiila*t«il  ttia  0«tdi  LangOM*-*  < 
iBOSUogvor  brlal  rootn,  arRcnuH.  whicL  utukv  ut<  t)i«  creal  bodf  Of  known  loncnek.    All  aiodd* 
luigVAgM  M«  cliii*!];  romtKuiiiv— tb(>ir  compuaiie  cbkmrtcr  ubiaioed  from  wliat  «r»  dow  vtam- ' 
■llr  reaaidcd  ~  iIomI  l&oeoaKM,"  wltli  modem  tTPv  or  Uio  olU.   Tbc  Head  ]«Dcn>cr*  vera  mU*  ' 
oompoeiu  to  11  (TMt  extent.   Ttier  wbihi  uiiuteup  ot  ttioM  brlot  roots  vtileb  tiad  Unb  In  tw 
l>rtm>l  speech  of  muti'-tlic  Uctm  Lnti.euB^c. 
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would  detail  upon  tlie  writer  the  task  of  a  volume  id  itself,  occupying  more  than 
out  allotted  space  in  this  paper.  Defertiag  that  duty  to  a  future  issue,  we  shall 
have  to  content  ourselves  in  this  with  a  few  brief  examples. 

One  of  the  most  ancient  river  names  note  known — Abaaa  of  DamaGcus — 
cooiains  two  of  our  terms,  As  this  word  has  never  since  been  applied  to  the 
rivet  {it  least  so  far  at  is  known),  it  is  supposed  that  Naamao  the  leper,  who  first 
used  the  expression  historically,  applied  ihc  traditional  name  to  ihc  waters — (or 
he  wu  a  learned  man,  supposed  to  have  been  vcT»ed  in  the  traditional  lore  of 
hiscountrj*. 

The  two  terms  in  ihL<i  name  are  Aba  and  Na.  The  acmal  translation  of  the 
word  as  a  Hebrew  expression  makes  il  "  waters" -'sure," — that  is  waters  that 
flow  ceriainlj*,  with  perpetuity.     (Isaiah  xxxiii.,  16,) 

Tn  the  Hebrew  (where  (he  word  is  found  both  as  Abana  and  Amana,  the 
consonants  B  and  M  being  often  used  interchangeably)  the  letter  M  U  the  brief 
significant  of  the  word  for  water;  its  full  expression  is  Mo  or  Ma.  (In  the  origi* 
oal  Hebrew  the  rowels  are  omitted,  and  the  reader  or  translator  is  often  allowed 
to  suppler  the  omission  according  to  his  own  conjecture.  So  says  Gcsemue,  the 
gnat  authority  is  ancient  languages.)* 

Languages  which  are  dialects  of,  or  cognate  with,  the  Hebrew,  use  varying 
expressions  of  the  term  Aba  for  river  or  water.  The  Sanscrit,  which  also  omitted 
the  vowcIk,  often  had  Ap  as  the  significant  of  water.  In  the  f}acian  or  Wallach- 
ian,  the  word  is  written  Apa.  These  are  the  same  as  Aba,  for  B  and  P  are  often 
tised  interchangeably  in  the  languages  of  old.  The  Persian  expression  of  Aba  is 
in  Ab,  with  the  pronunciation  and  frequent  writing  of  Aub. 

The  Arabic  of  the  word  is  the  5nal  syllable.  Da ;  or,  as  sometimes  written. 
Bar  or  ilahr,  the  latter  containing  a  hint  of  an  additional  term  known  ia  the  rivir 
Domeoclature  of  all  nations — the  Sanscrit  word  Ri.  As  the  consonants  L  and  R 
arc  used  interchangeably  also  in  many  languages,  tht».  latter  term  is  often  found 
rendered  Li. 

The  idea  expressed  in  the  primitive  lerni  Ri,  is  that  of  a  restless,  rapid, 
rushing  current — a  stream,  a  torreol,  or  a  cataract.  Its  coinage  was  perhaps 
due  to  an  onomatopicprinripl*  developing  in  the  mind  of  the  earliest  philosopher. 
The  term  is  found  now  in  the  rivet  nomenclatures  of  every  people  under  the  sun, 
and  always  expressive  of  the  rippling,  rapid  water.  It  has  received  many  differing 
expressions  in  the  written  languages  of  man.  We  see  it  in  the  Brahmapootra  of 
Asia;  in  the  Nachar  and  Niger  of  Africa;  in  the  Rhine,  the  Rhone,  and  the 
Dneister  of  Europe,  and  in  America  it  is  in  Missouri  and  Niagara,  and  in  count- 
less other  river  names,  not  only  in  America,  but  elsewhere  all  over  the  world. 
In  the  name  Niagara,  Ki  appears  written  with  A,  while  the  term  Na  is  rendered 
with  1,  the  true  word  being  really  Naagari  (or  more  correctly  still  Naoghari. 
AU  our  Indian  words  are  written  in  mere  conjectural  or  fanciful  orthography,  as 
we  shall  tee  more  clearly  as  we  proceed). 
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In  th«  naone  Nugara,  an  additional  factor  or  term  is  seea — "  ago,"  or  ntUY 
Ogha. 

In  the  eariy  Semitic  or  Germ  language,  there  was  another  word  for  river,  to 
addition  to  the  term  Aba,  which  is  supposed  to  be  often  merely  v>ater.  It  is, 
however,  imiMMsible  now  to  give  the  original  word  a  definite  expression.  The 
Hebrew,  the  Sanscnt,  and  the  Celtic  have  slightly  varying  orthographies  Tor  it 
In  our  ordinary  transcripw,  or  versions,  of  ihe  Sanscrit,  the  term  appears  u 
Ogha.  The  English  word  tferan  is  traced  to  this  term.  The  Celtic  language  has 
the  term  written  Ach<t,  or  Achi;  and  from  which  the  I^tin  word  acpa  or  ofta 
comes.  These  words  are  given  in  our  lexicons  as  the  significants  of  water  or 
river. 

In  the  ancient  Germanic  or  Teutonic  language  of  Europe  the  term  has  been 
rendered  Aha  or  Ahha.  our  authorities  stating  that  this  is  also  a  eorrrct  frctmmia' 
tmi  of  the  Celtic  Achs.  Writers  on  language  usually  refer  to  the  word  Aba  u 
the  Germanic  equivalent  of  the  words  Acha,  A  pa,  and  Aqua — waler  or  riTCi. 
Probably  the  facts  are  that  Aba  and  the  group  of  terms  owing  iheir  origin  to  il, 
variously  rendered  in  B  and  I*,  making  realty  one  primitive  word,  was  in  the 
ancient  s[>cech  the  true  lemi  for  water,  while  the  word  written  wiih  O,  C.  Cb, 
and  Q,  refers  always  to  the  running  river,  with  the  passible  exception  of  the  Latin 
a^ua,  which  U  expressive  of  either  water  or  river.  Aha  may  be  considered  sim- 
ply as  the  ancient  Teutonic  expression  of  Acba,  as  il  is  known  that  defect  hu 
existed  for  countless  ages  in  the  German  tongues,  [ireveniing  their  prcnunciuioD 
of  certain  digraphs  in  speech — a  fact  wc  shall  have  occasion  to  refer  to  again. 

There  arc  developed  so  far  but  two  of  the  ancient  terms  for  water  and  riva. 
Aba  and  Oghn.  Na,  while  not  purely  an  adjective,  was  expressive  of  the  coo- 
stanily  flowing  water.  There  was  another  term  in  the  ancient  speech  expressive 
of  Ihe  character  of  the  water  It  is  the  syllable  De  (often  rendered  "dee  ").  Il 
is  seen  in  the  Sanscrit  words  Dena  and  Deap;  and  it  is  supposed  to  be  the  root 
of  our  English  word  "deep,"  this  coming,  says  Webster,  from  ihe  Anglo  SJuron 
de&fi,  the  same  as  the  ^nscrit  dfap,  meaning  the  deep  waters,  as  the  sea.  Dena 
is  the  flowing  deep  water,  while  Rina,  another  Sanscrit  word,  is  the  rapid  flowing 
water.  Dena,  Uepa,  and  deap  arc  all  analogous  if  not  identical.  It  is  well 
known  that  U  and  T  often  interchange  in  languages — one  being  used  for  the 
other.  Our  authorities  sute  that  the  Indian  word  now  written  Ttppa  is  correctly 
rendcied  l>epa.     (See  Lippincott's  Pronouncing  Gaaetieer.) 

It  is  scarcely  necessary  to  burden  these  (.a^es  with  full  illustrations  of  the 
manner  in  which  these  ancient  terms  have  entered  the  river  nomenclatures  of  the 
Old  World.  They  are  seen  in  purity  and  corruption  everywhere  there,  nod  Ihey 
are  so  imbedded  in  the  historical  languages  that  references  arc  superfluous.  One 
fact  should  be  remembered— ihe  vowel  sounds,  especially  in  Ihe  terms,  arc  given 
all  manner  of  writings.  This  is  due  to  the  fact  that  the  expressions  of  aoonds 
have  DO  common  uniform  and  arbitrary  orthographies  in  the  language  of  men. 
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Id  the  Old  World  especially,  where  «  is  often  rendered  in  c  and  »,*  we  see, 
for  iDStance.  that  Aba  is  written  Oba  and  Uba,  and  Obi  and  Ubi.  These  ue 
the  names  of  Russian  rivers,  Wc  write  the  same  thing  in  our  Indian  nomencU- 
turc,  Obey  (a  river  in  Tennessee),  and  Yuba,  a  river  in  California,  while  in  Africa 
one  of  the  native  (Bari)  names  of  the  Nile  is  given  as  Yubiri — Aba  with  the  addU 
tioD  of  the  terra  Ri. 

The  Persian  method  of  expressing  Aba,  is  in  Aub,  or  Ab,  is  teen  in  the 
Asiatic  rivers  Punjaub,  Mutjaub,  And  Chcnaub  or  Chcnab.  The  tertn  is  not 
confined  (O  Persia  alone.  France  hag  a  river  named  Aube.  There  are  more 
than  fift7  rivers  tn  Europe  showing  the  presence  of  Aba  and  Apa  in  their  names. 
The  Indian  nomcndature  shows  a  like  number.  The  reader's  memory  can  call 
up  the  names.  The  Persian  sound  is  heard  in  the  names  Catawba.  Senatoha, 
Manitoba,  and  others ;  while  the  pure  Sanscrit  or  Dacian  expression  is  found  in 
such  names  as  Apa-lacha,  Al-apa-haw,  Sax-apa-haw,  Oniapuscaw,  and  in  the 
original  of  the  word  Mississippi,  which  was  Mcwi-apa.  The  very  name  Abana 
is  found  in  the  Indian  word  written  Abanay. 

In  the  former  of  these  illustrations  (in  Apalacha)  we  see  the  Celtic  Acha  in 
connedion  with  the  Sanscrit  Ap.  In  two  others  wc  see  the  Germanic  term  Aba 
(ba«)(  and  in  the  three  others  we  lind  with  the  ancient  term  for  river  prefixes 
well  known  in  the  Latin — prefixes  which  ate  unmistakably  adjectives  of  modern 
birth. 

Apa  is  rendered  with  O  in  the  European  river  names,  written  Oppa  (in  Italy 
and  Silesia  also).  It  is  written  with  O  in  the  Indian  names  Opequan  and  Opelika, 
and  numerous  others.  The  Po  (once  the  Padus  or  Padee  River  of  Italy)  gets  its 
title  from  Apa.  The  final  vowel  is  often  wrilten  with  O  in  the  Indian,  as  in  Ap- 
pomatox,  Appodcc,  and  in  many  others.  U  ts  wrilten  with  U  also,  as  in  Ap- 
pure  mac. 

Aba  and  Apa  are  olten  rendered  with  the  vowel  /',  as  in  Missiiiippi,  Osippe, 
Caribee,  and  Abbaiibbe.  In  the  aucieni  tume  Juhbah  of  Africa  (once  the  Niger}, 
and  in  the  Meribah  of  the  Hebrew  we  see  the  tame  term. 

Tlie  Celtic  term  Acha  is  found  in  a  score  of  instances  in  the  Indian  river 
names  in  absuUttc  purity,  often  alone,  as  in  our  numerous  Halchics.  It  is  more 
frequently  joined  with  a  modem  descriptive  epithet.  (By  the  tern  <*  modern/' 
as  used  in  this  and  a  previous  paragraph,  I  refer  to  the  historical  periods.)  We 
see  the  Celtic  word  in  Oswegalchie,  Caloosatalchie,  Choclawhatchie,  etc. 

Acha  is  found  in  river  nomenclatures  all  over  the  world.  In  Sicily  is  a  river 
— the  name  is  pronounced  Akhet,  but  the  writing  of  the  word  there  is  Act, 
Sumatra  h IS  Atcheen.  Acheen  in  Germany  is  pronounced  nearly  Othctn.  Neaily 
all  the  German  river  words  showing  the  Celtic  root  Acha  with  the  C  sounded 
give  this  consonant  the  hard  or  K  sound.  Aach — a  river  there— is  pronounced 
Ak.     This  pronunciation  of  the  syllable  Ach  is  prevalent  all  over  the  world.     It 

n  111*  vADFMHnmonlo  And  la  tbe  Old  World  wonhwlitGh  baveort(tn  In  iuom  priotlUvs 
|aBKu««M  •hich  "er*  chiefly  eaiibOn*iii«l  in  altuclur*.  bow  written  with  Mttttr  of  tti«  raw«l 
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is  so  siniilai  Id  many  instances  to  ihe  sound  or  the  initial  syllable  io  the  Sanscmj 
tcrtn   Ogha  that  it  is  often  a  difficult  matter  to  deterroiDC  to  which  word  a  cor* 
rupdon  is  due— whether  to  Ogha  or  Acba,  as  in  the  word  Niagara.     The  *'  aga" 
here  may  be  traced  to  Ihe  sound  of  cither  (though  the  terms  tbemielvea  are  really 
one  and  the  same). 

This  recogaiied  difliculiy  is  more  coDSpicuoiis  in  the  lodian  Doroeaclatiue 
thao  in  the  names  of  the  Old  World— due  to  theinanncr  in  which  vc  have  receirid 
the  Aboriginal  nanncs  in  Amcriu.  Vci  even  in  i!il- existent  writingiof  the  Indian 
words  we  Rnd  very  strikiug  similarities  aod  analogies  cMry  way  to  these  names  in 
the  words  of  the  Old  World.  W«  have  «pace  for  but  few  itlustralioiis  in  this 
paper.     We  notice  only  a  few. 

The  Indian  name  Saratoga  has  an  exact  counteiparl  in  the  Saiatowkt  o(' 
Russia.     The  word  Sara  iiscll  is  in  many  names  in  America  and  the  Old  Worid 
besides.*     All  over  the  Old   World  are  Garri*  and  Garras.     We  have  in  the  ^ 
Indian  Garry  and  Gauriba.     All  over  the  Old  World  are  Looris  or  Luris-    The  I 
same  word  is  written  more  than  once  in  our  Indian  names  Luray.     Lu  is  a  cxir-  ~ 
ruptiou  of  Li  (for   Ri),     In  African  nomenclature  the  santc  words  ate  writt«n 
with  either  Ru   or  Lu—as   in  Rubumba,  which  is  also  Luverob*.     Africa  has^j 
the  river  Kuanna.     In  our  Indian  nomenclature  the  same  word  shows  the  Laliilj 
root  in  the  way  it  is  now  written — Kivanoa.     The  vowel  is  sometimes  wrhten  ifl' 
O,  in  Africa.     We  find  there   the  Lowando.     In   America  we  have  it  sinply 
Wando.     In  Africa  i)>  Mononeah.     In  America  wc  have   MoDOOgahela — in  Ifce 
"eU,"a  wellknowQ   Latin  wuid  b  seen.     (The  meanings  of  these  words  will  be 
discusied  in  future.)     In  Africa  is  the  Kyogia.     We  have  in   New  York  the 
Cayuga— pronunciations  almost  identical. 

All  over  the  Old  Wuild  we  find  the  word  Goosey  or  Koosi.  in  the  river 
names.  There  are  more  than  a  doixn  Coosas  in  the  Indian.  The  word  Mow 
is  also  a  "native  Indian  name."  Yet  io  Europe  and  Asia  it  is  seen  »ritt» 
Mousa.  The  Wolga  is  a  river  in  Etiropc;  the  Wolkec  a  river  in  Alabama  Io 
Africa  is  the  Congo.  In  America  is  the  Concho,  and  also  the  Congaree— tfe 
Sanscrit  Ri  added.     Sarabat  is  in  Asia;  Saiabita  is  in  South  America. 

The  name  Mississip|>i  was  originally  Messisapa,  which  is  not  unlike  Mesopo 
tamia,  of  Ada.  Our  fanciful  name  Tennessee  was  once  Tenassy  (or  Tr»^^\> 
like  the  other  Asiatic  word  Tenassarim.  The  Genesee  of  New  York  is  hke  the 
Venessec  of  Russia.  Yemasie  ii  also  similar;  Onega  of  Russia  is  similar  to  ODcidt 
of  America. 

The  wofd  Shocco  or  Soco  is  in  the  Hebrew  of  the  Old  Tesianwot.  It" 
also  a  river  in  Europe.  As  Shockoe  and  Saco,  it  it  in  the  Indian  nomencLtttitt 
from  Maine  to  North  Carolina.  Saranac  is  in  the  New  York ;  Sarawak  is  in  B*' 
oeo,  and  Saiamacca  is  in  South  America.     Chili  of  South   America  is  heard  n> 
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the  Jap»a  riv«r  name  Pee-chee-lce.     Ujtji  of  Africa  finds  its  lUieness  in  ihe  Jujuy 
of  the  Indian. 

Ooch«e  (vhich  \%  a  corruption  or  either  Acha  or  Ogha)  is  found  u  many 
river  names  of  the  world— iQ  Russia,  China,  France,  ScotUad,  aud  often  lo  Ibe 
Indian.  From  this  term  comes  ihc  word  rriltcn  by  our  early  French  explorers, 
Ouachita  (now  Washita  or  Wichiu).  We  find  what  is  perhaps  identically  the 
cane  thing  in  a  French  transcript  of  a  Polish  name — Ouchitza.  The  name 
Canoochcc  of  ihe  Aboriginal  American,  and  nhich  is  very  like  the  Asiatic  word 
Canojia,  gives  us  a  descriptive  epithet  which  is  evidently  borrowed  from  the 
Greek,  lltere  are  more  than  a  score  of  the  Indian  namet  applying  to  the  rivers 
bordered  by  Ibe  canes — names  having  in  their  structure  the  Greek  (anna.  We 
shall  refer  lo  them  again. 

The  above  examples — selected  at  random,  and  without  any  effort  lo  give  the 
fullettl  analogies  in  the  Indian  nomcncUturc  to  those  of  the  Old  World — certainly 
convey  the  idea  that  the  river  names  of  America  were  not  devised  in  utter  igno- 
rance of  the  language  of  Ihe  Old  World.  Countless  other  testimonies  could  be 
adduced  showing  the  verbal  analogies  of  the  Indian  w  those  of  the  civilized  peo- 
ple of  the  Eastern  Continent  The  occasional  use  by  the  Indian  of  similar 
syllabic  expressions,  or  even  coincident  phrases  and  complete  words  found  in 
the  speech  of  unknown  people  in  remote  countries,  could  be  accounted  for  on 
the  ground  of  accidentality  or  otherwise.  Yet  the  nomenclatures  of  the  Red 
man — his  *' appellations" — are  too  full  of  similarity  and  actual  identity  with  the 
words  of  the  Old  World  for  us  lo  doubt  for  a  moment  ihc  earliest  colonist's 
knowledge  of  the  pre-existent  models.  We  must  confess  that  there  is  revealed 
by  the  Indian  names  a  knowledge  of  the  historical  languages  and  their  etymolog- 
ical laws  governing  the  coiniige  of  words. 

Wc  have  seen  some  of  the  examples  of  the  Indian  familiarity  with  terms 
havmg  origin  in  languages  antedating  the  Latin.  Let  us  now  see  if  his  knowl- 
edge extended  through,  or  embraced  the  speech  of  the  Romans,  I.«t  us  tee  if 
we  can  detect  m  Ihe  river  nomenclature  of  American  Aborigines  a  knowledge  of 
idioms  and  phrases  thai  cannot  he  traced  beyond  the  limits  of  the  Latin  into  an 
anterior  tongue.  When  we  shall  have  seen  the  testimonials  relating  to  the  origin 
of  the  earlieii  colonists  of  America  as  the;  are  revealed  by  the  language  of  those 
people,  wc  shall  then  consider  the  analogies  existing  in  Character  and  Art  — 
idagfliin*  of  Ameritati  Histcrjf. 

\Tff i't  C<mtiiuud.\ 
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I  have  read  the  iaterestiag  article  of  Mr.  Coilett  io  the  August  numbet  of 
Ihe  Rkvikw,  regarding  the  death  of  the  celebrated  Maha  chief,  Black-Bird,  in 


which  he  concludes  from  the  evidence  he  gives,  th«t  Ihs  chief  died  to  the  y 
i8o3.  Mr,  Collett  is  certainly  nearer  the  date  of  that  event  than  some  other 
writers  to  whom  he  refers.  I  am  inclined,  however,  to  believe,  from  the  record 
left  by  the  celebrated  explorers,  Lewis  and  Clarke,  that  the  death  of  BUck-Bird 
occurred  about  two  yc^n  earlier. 

Captains  Lewis  and  Clarke  set  out  on  their  voyage  of  exploration  from  thfr 
mouth  of  Wood  River,  May  14,  1804.  On  the  loth  day  of  August  of  the  same 
year  they  reached,  as  they  state  in  their  journal,  a  highland  on  the  Mi: 
River,  aeai  the  ipot  where  Black-Bird,  one  of  the  great  chiefs  of  the  Mihu^' 
died  of  small-pox  /<mr  years  bifare..  This  would  fix  the  date  of  the  death  of  that 
chief  in  the  first  year  of  the  present  century — 1800.  'iTicj-  described  the  place 
his  burial  as  "  a  hill  of  yellow,  soft  sandstone,  which  rises  from  the  river  io  blafe 
of  various  heights,  till  it  ends  in  a  knoll  about  three  hundred  feet  above  the  water. 
On  the  top  of  this  a  mound  of  twelve  feet  diameter  at  the  base,  and  six  feet  high, 
is  raised  over  the  deceased  king."  They  further  record  that  they  placed  upoiiij 
this  mound  "a  white  flag  bordered  with  red,  blue  and  white." 

Speaking  further  in  regard  to  the  chief,  (-cwis  and  Clarke  say!  "Black* 
Bird  seems  to  have  been  a  personage  of  great  consideration,  for  ever  since  hii 
death  he  ia  supplied  with  provisions,  from  time  to  time,  by  the  superstitious  re- 
gard of  the  Mahas. " 

Near  the  place  of  Black-Bird's  burial  the  Mahaa  had  a  village  where  four 
hundred  of  their  warriors  died  at  the  time  when  Black-Bird  was  taken  from  them 
by  the  same  malady,  l^wis  and  Clurke  calculate  the  latitude  of  thb  village  u 
43°  1'  3.8*  N.  Speaking  further  of  the  village,  they  say  it  was  about  five  ffltles 
^m  their  camp  (on  the  Missouri);  that  it  had  once  consisted  of  three  hundred 
catuns,  "but  was  burned  (i^i///0ur;f<7/-i  (jj0,  soon  after  the  itnall-pox  had  de- 
stroyed four  hundred  men,  and  a  proportion  of  women  and  <^ildrcn." 

The  Indians  described  to  the  explorers  the  dreadful  ravages  of  the  malady, 
which  had  carried  Away  so  many  of  their  people,  but  t^ewis  and  Clarke  coaM 
not  learn  in  what  way  the  disease  had  been  communicated  to  them.  They  sop- 
posed  it  was  through  some  war  party,  as  the  Mahas  had  been  a  warlike  sad 
powerful  people.  "  When  the  warriors  saw  their  strength  wasting  hcfort  * 
matad)'  they  could  not  resist,  their  frenzy  was  extreme ;  they  burned  their  rilUge. 
and  many  of  them  put  to  death  their  wives  and  children,  to  save  them  from  w 
cruet  an  affliction,  and  that  all  might  go  together  to  a  better  country."  Sucfi  ti 
the  account  given  of  Black-Itird  and  the  great  scourge  which  came  upon  bii 
people,  by  so  reliable  an  authority  as  Captains  Lewis  and  Clarke. 

The  explorers  remained  with  the  Mahas  several  days,  during  which  tioe 
they  obtained  much  information  in  regard  to  their  history  and  their  retalioai 
with  the  neighboring  tribes.  The  account  which  ihey  obtained  in  regard  to  the 
great  chief,  Black-Bird,  is  ceruinly  quite  conclusive  as  to  the  time  and  maancf  of 
his  death  and  burial.  The  evidence  given  in  their  journal  quite  definitely  poinB 
to  the  year  1800  as  that  in  which  occurred  the  death  of  the  great  chief  and  l^ 
bmiiy  which  destroyed  so  many  of  his  people.- 
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Th«  location  of  the  ancient  Malu  village,  the  scene  of  Black-Bird's  dea-ih, 
was  on  the  Nebraska  side  of  the  Missouri  River,  about  twenty  miles  above  the 
mouth  of  the  Little  Sioux]River,  a  stieam  which  flows  into  the  Missouri  od  Ihe 
Iowa  side.  Some  hills,  or  highlands,  in  northeastern  Nebraska,  are  known  at 
the  present  time  as  "  Black-Bird  Hi!U,"  in  memory  of  Ihe  great  chief  who  for 
man)'  yearn  held  supreme  rule  over  the  destinies  of  a  once  powerful  and  warlike 
tribe,  which  has  given  to  the  Sute  of  Nebraska  Ihe  name  of  its  principal  city — 
Omaha  (0-Mahs). 

Des  Momis,  Iowa,  August,  1984. 
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THE  PARIS  WOOD  PAVEMENTS. 

Tlic  repairing  of  the  Grand  Boulevards  has  just  been  completed,  and  the  Paris- 
ians are  justly  proud  of  their  new  roadways,  which  are  now  covered  with  wood, 
and  as  smooth  and  clean  a$  a  ship's  deck.  This  iraosformation  in  the  streets  of 
Paris  was  forced  upon  the  municipal  authorities.  The  very  expensive  system  of 
sewerage,  with  its  canals  and  railways,  which  has  long  been  regarded  as  one  of 
the  most  curious  sights  of  the  French  capital,  was  greatly  obstructed  by  the  im- 
oicD&e  quantities  of  sand  which  every  heavy  rain  washed  into  the  sewers  ftom  the 
Macadam  roads.  Although  the  sewers  are  flooded  every  day  with  water  from 
the  Seine,  it  was  found  impossible  to  remove  the  sand  which  got  in  from  the 
streets  except  by  actually  digging  it  out,  at  a  cost  of  more  than  two  millions  of 
francs  per  annum.  Several  committees  composed  of  engineers,  hygienists  and 
architects  were  appointed  to  find  a  remedy  for  this  obstruction  to  the  sewers,  and 
OS  a  result  of  the  joint  investigation  of  all  these  worthies,  it  was  finally  resolved  to 
abandon  the  Macadam  roads,  because  they  were  the  source  of  so  much  trouble  in 
(be  sewers. 

The  Engioeers  of  Bridges  and  Highways  were  then  sent  to  London  to  ez- 
amlue  into  the  system  of  paving  adopted  in  that  metropolis,  and  they  agreed, 
after  much  study,  to  invite  the  Improved  Wood  Pavement  Company  to  lay  down 
a.  specimen  of  its  pavement  in  Paris.  The  conditions  of  the  contract  were  pecul- 
iarly onerous,  and  nothing  but  a  full  confidence  in  the  merits  of  their  system 
could  have  warranted  the  company  in  accepting  it.  The  company  agreed  to  lay 
down  iu  pavement  at  the  intersection  of  the  Rue  Montmartre  and  the  boulevard 
of  the  same  name — a  point  dignified  with  the  appellation  of  the  Cam^<7i(r</<f 
Etnsti  (Smash-up  Square)  on  account  of  the  immense  traffic  and  crowding  there. 
It  was  further  agreed  that  the  company  was  to  wan  two  years  for  its  money, 
which  was  not  to  be  paid  even  then  unless  the  pavements  were  in  a  perfectly 
good  condition.     This  was  in  18S1.     The  wooden   blocks  were  laid  down,  and 
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stood  the  test  beyond  th«  most  sanguine  expectations.  Actual  measurement 
showed  that  the  pavement  had  not  moved  one  live-hundredlh  pati  of  an  inch 
daring  iwo  years,  and  il  iras  never  once  repaired,  while  the  asphalt  on  ibe 
same  street  had  never  laftcd  more  than  two  consecutive  months  without  repairs. 
The  stone  pavement  which  had  preceded  the  asphalt  was  also  in  need  of  coostanl 
mending. 

The  repaying  of  a  large  portion  of  the  luperb  drive-way  in  the  Champs  Ely- 
sees  was  also  done  by  this  Wood  Pavement  Company,  of  Ixindon.  Theie  severe 
tests  demonstrated  the  perfection  of  the  new  system,  and  i  French  company  «a* 
formed  which  has  latterly  repaved  the  Grand  Boulevards,  the  Avenue  de  TOpera, 
the  Rue  Royatc,  wtiere  night  and  day  there  is  i  stupendous  traffic,  the  Roe  ile 
Rivoli  and  many  other  of  the  principal  streets  and  avenues— in  all  some  400. 
square  meters,  or  about  twenty  miles  of  roadway.  The  system  is  now  beiii| 
extended  to  the  Boulevard  Hausamann,  and  is  to  be  carried  out  all  through  the 
splendid  new  quarter  on  the  left  sidi.-  uf  the  River  Seine. 

The  only  system  now  in  use  here  may  be  briefly  described  as  ao  artificial 
stone  pavement,  perfectly   rigid  and  smooth,  covered  with  wood.     In  order  10 
pave  the  roadway  it  is  fint  excavated  to  the  depth  of  twelve  ioches.     \  fouoda- 
Iton  of  concrete  six  inches  thick,  composed  of  Portland  cement,  washed  gravel 
and  clean  sand,  is  then  carefully  laid,  and  made  10  conform  exactly  to  the  contour 
intended  to  be  given  to  the  top  surface  of  the  roadway.      Before  this  concrete  is 
set  01  dry,  a  layer  of  very  fine  mortar,  also  made  of  Portland  cement  and  stad, 
is  spread  over  it  in  a  scmi-liquid  state,  which  leaves  a  perfectly  smooth  surface. 
When  dry  this  artificial  stone   foundation  is  almofit  as  hard   as  granite,  and 
forms  an  arch  extending   from   curb  to  curb.     All  the  weight  of  the  traffic  it 
supported  by  this  foundation;  the  wooden  blocks  are  us«d  simply  to  protect  it, 
and  at  the  same  time  to  afford  to  tlie  wheels  a  smooth,  elastic  and  noiseless  wijr. 
The  English  and  French  engineers  lay  great  stress  on  this  point.     On  the  cod- 
creted  stone   pavement  or  foundation,  then,  a  wood  covering,  six  inches  deen 
ts  placed.     The  blocks,  which  are  usually  6x9x3.  arc  placed  on  end   in  directiot 
of  the  fibre,  directly  on  the  concrete  foundation,  in  rows  across  ihc  street,  leaviog 
a  space  between  each  row  of  about  three-eighths  of  an  inch.    Boiling  asphalt  is  th« 
run  into  thit  space,  and  fonns  a  species  of  shoe  around  each  block,  cementing 
them  all  together  and  to  the   foundation.     The  remaining  space  between  iht 
blocks,  about  five  inches,  is  then  filled  with  Portland  cement  grouting.     The  top 
surface  is  covered  with  fine  gravel,  and  the  pavement  is  allowed  to  dry. 

The  company  guarantees  to  keep  the  pavement  in  perfect  order  for  eighteen 
years,  the  city  paying  them  5  francs  37  centimes  per  square  meter  pet  annum- 
Of  this  the  city  retains  i  franc  95  centimes  [ler  square  meter  per  annam  «* 
guarantee  and  sinking  fund  for  repairs,  etc.  At  fixed  periods — every  six  yW 
~tfae  pavement  is  inspected,  and  if  it  is  found  to  be  Jn  good  order,  tbe  sinkiof 
fund  is  paid  over  to  the  company,  and  a  new  sinking  fund  formed. 

The  greatest  advantage  obtained  for  the  dwellers  in  this  crowded  capital  bf 
the  adoption  of  this  pavement  (Kerr's  system)  it  the  cessation  of  the  crsihu^ 
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«nd  rumbling  nois«j  caused  by  huge  vehicles.  The  ponderous  double-decked 
omnibuses  with  iheir  three  walwan  while  horses  at  ihe  poJe,  go  over  this  new 
pavement,  abnosl  as  silently  as  a  swallow  slcims  the  air.  I  am  writing  this  epistle 
ID  toj  office,  which  is  separated  rrom  the  Boulevard  des  Capucines,  one  of  the 
most  crowded  streets  in  the  world,  only  by  the  width  of  a  courtyard- with  wide 
entrances ,  yet  no  noise  of  vehicles  offends  my  ears.  There  is  no  thunder  of 
Broadway  here.  The  only  noise  which  troubles  nw  just  now  is  nude  by  an  ener- 
getic French  gentleman  with  rosy  complexion,  who,  sealed  at  a  table  in  a  room 
on  the  opposite  side  of  ihc  inner  court,  is  crying  out ;  "  Deux  mille  dtuxfmt 
Deux  milU  trns/m!  "  and  so  farther,  as  the  Germans  »y.  As  he  is  within  the 
precincts  of  a  club,  I  am  doubtless  right  in  imagining  ihat  his  enthusiasm  is  not 
entirely  disconnected  with  cards.  liui  that  is  merely  a  passing  suspicion.  My 
point  is  that,  thanks  to  the  sediles.  we  have  reached  a  pass  at  which  men  mike 
more  noise  than  vehicles  in  Paris.  How  precious  would  the  wooden  pavement 
be  on  lover  Broadway  and  on  the  crowded  streets  by  the  water  side  in  New 
York.  I  suppose  there  are  more  private  carriages  in  this  city  than  any  other 
capital  in  the  world,  and  it  seems  to  ine  that  they  scurry  home  at  all  hours  of  the 
night.  One  slumbers  with  no  danger  of  being  disturbed  by  ihcm.  The  wooden 
pavement  presents  so  many  advantages  over  stone  and  asphalt  that  it  is  likely  to 
come  into  general  use  throughout  Europe.  The  three  years'  study  of.the  French 
engineers  in  [x>ndon  are  accepted  by  engineers  of  other  continental  cities  as  con- 
clusive. The  present  pavement  is  an  improvement,  or  rather  the  result  of  a  long 
scries  of  improvements,  on  the  American  system,  which  was  introduced  into  Lon- 
don in  1S73.  The  annuity  system  of  payment  adopted  here  presents  advantages 
peculiarly  adaptable  to  American  cities,  enabling  the  abutter  to  calculate  a  long 
time  in  advance  what  his  charges  arc  likely  to  be,  and  keeping  him  out  of  tltc 
hands  of  "rings"  and  other  dctrinicnt.il  combinations  permitted  where  city  poli- 
tics are  corrupt.  Every  growing  city  has  much  to  gain  by  extending  its  paving 
coniracts  over  eighteen  or  twenty-one  years,  instead  of  paving  occasional  large 
assessments  for  the  mistakes  or  caprices  of  would-be  improvers.  Experiments 
are  henceforth  useless;  any  municipality  following  ihe  Paris  ntodel  will  find  itself 
completely  satisfied.  —  Car.  ff.    Y.  Evrning  Patt. 


RELATIVE  RIGHTS  OF  RAILROAD  COMPANIES  AND  THE 

PUBLIC 

There  have  been  two  reeenl  decisions  of  our  Supreme  Court  in  cases  noi 
only  affecting  very  important  local  interests  but  also  involving  (|uesl{on5  the  solu- 
tion of  which  vitally  concerns  the  public  welfare.  These  decisions  are  in  settle- 
ment of  the  controversies  in  regard  to  transportation  facilities  at  the  Savannah 
depot  and  the  ditm.intling  of  the  narrow  gauge  railroad  between  Kansas  City  and 
IndepetKlence.     One  question  involved  directly  in  one  of  these  cases,  and  re- 

1    I'roia  IbeVintli  AnnoBi  Report  or  lti«il»llr<Md  Oon>inlnloD«no(lh«8Ulaor  HiiaouTl. 
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moicly  in  ihe  other  is,  in  what  sense  or  to  what  extent  is  a  nitroad  a  "  pub 
highway."    That  it  is  a  public  highway  is  not  lo  be  questioned  in  Missouri.     1 
lUatter  hovr  many  conflicting  lavs  or  judicial  decisions  (here  may  be  oo   this  St 
Ject  in  other  States,  (he  question  is  settled  here  by  our  State  Constitution,  which 
declares  that  "  railways  heretofore  conetructed,  or  that  may  bereafiar  be  con- 
structed in  this  State,  arc  hereby  declared  public  highways,  and  raMroad  com- 
panies common  carriers."    The  coupling  together  of  these  two  predicates  in  one! 
proposition  assists  materially  in  aiccrUining  its  true  meaning.     Of  course 
railroad  is  not  the  same  kind  of  a  public  highway  as  is  the  sea,  the  lake, 
river,  ihe  canal,  the  common  road,  the  turnpike,  or  the  aireei.     Neither  are  aoy 
two  of  the^e  exactly  of  the  same  kind,  but  they  arc  all  highways,  and  adding  the  i 
railroad  to  ihe  list,  v>e  may  aflinn  of  them  alt— that  the  citizen  is  entitled  lo  use 
upon  any  one  of  them  whatever  mode  of  transport-ition  may  be  adapted  to  its) 
peculiar  nature  and  characteristics,  and  consisteni   with  the  rights  of  others,  orj 
the  public  welfaic.     On  the  street,  the  turnpike,  or  the  common  road  be  majFi 
use  for   the  purpose  of  locomotion,  cither   his  own  phy&ical  powers  or  those  of] 
any  domestic  animal,  or  any  mechanical  power  that  does  not  interfere  with 
endanger  the  rights  of  olhers ;  or  he  may  use  the  i-ehicles  of  common  ca 
running  upon  these  thoroughfares.     So,  in  a  more  restricted  sense,  perhaps,  ai  tol 
modes,  he  may  ti^e  all   aqjaiic   ihoroughfarcs,  and  with  still  other  rcslrictioail 
he  may  use  the  railroad.     In  all  cases  the  use  is  his,  subject  to  such  lesutc-i 
tions  as,  from  the  nature  and  characteristics  of  the  thoroughfare,  are  coosbtr 
eni  with  the  safety  and  rights  of  others,  or  in  other  words,  with   the  pal 
welfare.     He  may  and  he  does  put  u^on  the  railroad  hik  own  coach  or  bis 
freight  car,  and  demand  that  for  a  reasonable  compensation  the  same  be  hauled 
by  common  carriers  operating  muti  vc  power  on  that  Ibe ;  or  he  may  and  he  cocs 
offer  himself  or  his  goods  for  transportition  in  the  coaches  or  cars  of  any  comnKw 
carrier  using  the  line  with  the  vehicle^  he  requires.     He  may  also  enter  upon  the 
railroad  with  his  own  motive  power,  btii  in  that  case  in   order  that  he  may  sOt 
imperil  the  safety  or  rights  of  olhers,  he  must  place  himself  under  the  direclioa  rf 
the  ofSccr  controlling  the  movement  of  trains,  and  implicitly  obey  his  orders. 

These  are  some  of  the  rights  which  the  people  have  in  the  railroad,  •bccauft 
it  is  a  highway,  and  we  have  assumed  it  to  be  a  highway, because  it  issodeclond 
in  our  State  Constitution.  But  if  it  were  expedient  to  go  behind  the  Conslitfr 
tion,  and  discuia  the  question  of  the  de/atto  status  of  the  railroad  company  in  the 
body  politic,  and  the  tenure  by  which  it  holds  its  properly,  etc.,  we  think  it  an 
be  clearly  denionsuated  that  all,  and  more  than  all  the  rights  we  have  cnuoicf 
alcd  belong  rightfully  lo  the  public,  and  that  the  railroad  is  a  highway  in  factu 
well  aa  in  law.  The  railroad  corapMy  is  .n  corporation,  of  the  non-political  oi 
private  class,  in  the  form  of  au  incorporated  joint  slock  company,  organiied  fc" 
Ihe  sole  purpose,  on  the  part  of  the  incorporators,  of  pecuniary  profit  tothein- 
selves;  and  they  solicit  the  privilege  of  incorporation,  because  under  it  each  oiK 
of  them  can  invest  a  portion  of  his  capital  in  the  conlemplaied  business,  wtlh«* 
jeopardiiing  the  remainder,  which  he  cannot  do  in  an  individual  or  an  ordinarT 
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partnership  urderiaking.  This  encourages  ihe  investment  of  capiul  in  U'^  pro- 
jected enterprise,  and  in  order  to  justify  the  granting  of  ihii  privilege,  or  in  other 
words,  to  make  it  consistent  with  ihc  ancient  legal  maxim  iltat  "Alt  corporations 
are  supposed  lo  bv  created  for  the  public  good."  it  is  ttcccu-ir^  to  assume  thai 
the  bu'inesa  enterprise  thus  encouraged  is  in  itself  a  public  benefit.  The  appli- 
cation or  this  rule  opens  the  question  vhether  we  hive  not  been  too  reckless  in 
the  creation  of  business  corporations.  But  In  respect  to  the  railroad,  ibis  question 
is  ool  raised.  That  it  is  a  public  benefit  is  not  disputed,  but  on  the  contrary 
mo«t  freel)-  and  liberally  acknowledged.  Under  the  laws  of  this  State  any  5ve 
persons  can  organise  thennselves  into  a  railroad  company,  and  by  paying  into  Ihe 
Slate  Treasury  one-tenth  of  one  per  cent  on  the  first  $50,000  of  its  capital  stock, 
and  one-twentieth  of  one  per  cent  on  the  remainder,  they  can  construe!  and 
operate  a  railroad  between  any  two  points  within  its  limits,  and  any  real  esiatc 
that  may  be  necessary  for  this  purpose  may  be  therefor  appropriated  without  the 
consent  of  the  owner,  and  for  a  consideration  not  agreed  to  by  him,  precisely  as 
in  the  case  of  other  highways  ;  and  this  exercise  of  this  State's  right  of  eminent 
domain  in  its  favor,  of  itself  alone,  most  unmistakably  stamps  upon  the  railroad 
ao  indelible  mark,  to  be  found  nowhere  else  than  on  public  property,  and  which 
furnishes  the  ever  present  and  conclusive  evidence  that  it  is  a  public  highway. 
Xo  one  now  dare  affirm  that  jirivate  property  can  be  taken  for  other  than  public 
use;  and  in  all  cases  where  the  use  is  apparently  private,  or  in  part  actually  so, 
there  is  outside  of  thai  a  much  greater  public  good,  or  the  scixure  cannot  be  sus- 
tained in  equity.  Moreover,  we  authorite  the  railroad  company  to  issue  its  cap- 
itaP  stock  to  an  amount  equal  to  its  entire  con  of  construction  and  equipment, 
and  its  mortgage*  bonds  to  an  equal  amount  more,  so  that  if  its  corporators  have 
been  competent  to  conduct  the  enterprise  undertaken  by  them,  and  have  built  a 
road  that  can  earn  a  good  interest  on  its  cost,  they  can  at  its  completion,  tnoit' 
gage  it  to  the  full  amount  of  its  cost,  sell  the  bonds  at  par,  pocket  the  proceeds 
and  the  road  will  have  cost  them  nothing,  except  the  pittance  paid  into  the  Stale 
Treasury  and  the  use  of  the  money  during  the  time  of  conslruciion. 

We  have,  therefore,  literally  f/rv/f  to  the  companies  whatever  of  private 
ownership  there  may  be  in  the  roads,  and  in  additton  to  that  we  have  given  tfaent 
most  liberal  subsidies  from  the  public  funds.  To  all  these  favors  they  are  legally 
eatitled,  and  practically  they  have  realized  much  more,  ft  it  preposterous  to 
suppose,  it  is  an  insult  to  the  intelligence  of  the  people,  and  a  denial  of  thetr 
capacity  for  self-government,  to  assert  that  all  this  most  extraordinary  liberality 
has  been  exercised  toward  the  railroad  companies,  and  towards  them  alone  of  all 
persons  either  natural  or  artificial,  without  an  intended  and  expected  correspond- 
iog  puWic  benefit.  There  being  nothing  left  in  this  case  for  the  people  lo  enjoy 
except  the  uu  of  the  roads,  it  follows  that  the  public  use  of  the  railroads,  in  any 
mode  or  manner  consistent  with  the  general  welfare  is  the  grand  benefit  expected 
to  result  from  their  construction,  and  the  will  of  the  people  in  respect  to  them  is 
but  modestly  expressed  when  formulated,  in  ihc  Constitution  of  1875,  into  the 
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declaration  above  quoted.     Evidently  they  arc  entitled  to  all  that  this  declarati 
implies  ;  the  equal  rights  of  all  in  terminal  and  Iransporlation  facilities  should 
most  sacredly  guarded,  and  as  other  highways  created   by  any  public  authority 
can   be  abolished  only   by  the  same  authority,  so  this  highway  created  by  the 
State,  can  be  abolished  only  by  Stale  authority. 

The  railroad  company  stands  before  the  public  in  the  double  capacity  of  the 
authorized  owner  of  a  thoroughfare  and  of  a  common  carrier.     In   the   former 
capacity  it  is  similar  to  a  canal,  a  turnpike  or  a  bridge  company,  each  of  whkfc 
owns  a  thoroughfare  and  collects  tolls  from  all  who  use  it,  and  in  i^e  latter  ca- 
pacity it  belongs  to  the  same  class  as  the  owners  of  packet  lines  and  ferry  boats, 
of  stages,  hacks  and  drays,  who  charge  their  customers  according  to  the  service 
rendered.     As  to  canals,  turnpikes  and  bridges,  the  universal  practice  is  to  limit 
the  tolls  upon  them  either  in  the  charters  of  the  companies  or  by  general  laws, 
this  were  not  done,  their  owners  could,  by  exorbitant  and  dbcriminaiiog  charg 
not  only  impose  grievous  and  unequal  burdens  upon  the  people,  but  they  coul 
utterly  annihilate  the  public  highway  feature  in  these  thoroughfares,  and  it  is 
prevent  this  that  lolls  are  limited  by  taw.     Thi<  being  done,  the  free  competitioa 
between  a  multitude  of  carriers  along  each  one  of  them,  and  all  accommodating 
the  same  points  upon  them,  would  seem  to  render  any  statutory  limitation  of  car- 
rier'  rales  unnecessary.     Nevertheless,   this  restriction  is  frequently  imposed, 
and  as  if  to  show  that  the  right  of  the  taw-making  power  to  restrict  carriers'  rattt 
is  absolutely  indisputable,  it  is  most  frequently  done  in  the  very  case  where  cam- 
petition  is  the  most  free,  most  active  and  roost  persistent,  viz.;  in  the  case  of 
hackmcn  on  the  streets  of  a  city.     If  il  be  necessary  lo  so  carefully  guard  the 
public  interest  against   the  evils  necessarily  resulting  from  private  ownership  tn 
public  thoroughfares,  and  against  the  greed  of  carriers,  in   these  less  imporuRi 
cases,  where  the  injury  would  be  in  each  cas*  so  slight,  and  would  be  felt  b;  » 
few  people,  it  certainly  is  much  more  necessary  in  this  case  where  one  pariicuJ« 
kind  bf  thoroughfare  controls  the  inland  transportation  of  the  entire  conunco- 
wealth,  and  affects  the  cost  of  living  of  every  family  n-ithin  its  limits  j  a  highn.' 
upon  which  one  and  the  same  party  collects  both  the  tolls  for  the  me  of  the  rot^ 
and  the  pay  of  the  carrier,  and  has,  in  practice,  excluded  the  toul  benefit  of  i 
general  competition  and  converted  a  partial  one  into  a  positive  evil.     That  ik 
public  mind  apprehends  the  dangers  of  the  situation  and  woald  guard  ag«isit 
iheoi  is  made  evident  by  the  statutes  intended  to  prevent  combined  owoetstaipo 
competing  lines;  and  that  it  regards  the  regulation  of  rales  as  essential  to  tht 
preservation  of  ihe  public  highway  feature  in  railroads  is  unmistakably  indicated 
in  the  very  section  of  oar  Coostitution  which  declares  them  to  be  public  hi|!i- 
ways,  the  whole  of  which  reads  as  follows ; 

"  Railways  heretofore  oonstmcted,  or  that  may  hereafter  be  constructed  tn 
this  State,  are  hereby  declared  public  highways,  and  railroad  companies  com- 
mon carriers.  The  General  Aswmbly  shall  pass  laws  to  correct  abases  and  pre- 
vent unjust  discrimination  and  extortion  in  the  rates  of  fr*ight  and  passetigcf 
tariffs  on  the  different  railroads  in  this  Sute;  and  shall  from  time  to  time  put 
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Uws  esliblishtng  reasonable  manmuro  rates  of  charges  for  Ihe  transportation  of 
pasgengers  and  freight  on  sstd  railroads,  and  enforce  all  such  laws  by  adequate 
penalties."* 

If  the  question  be  asked,  why  did  wc  ever  grant  in  special  charters  to  rail- 
road companies  the  right  to  fix  rates  bj'  tlieir  directors,  we  reply  that  a  full  and 
complete  answer  to  this  cjueslion  was  made  on  page  eleven  of  the  Report  of  this 
Board  for  1878,  and  if  that  be  not  deemed  saliefactory,  we  add  that  it  the  time 
these  charters  were  granted  the  unanimous  opinion  of  ihc  civilized  world  was, 
that  railroads  were  merely  improved  highways,  and  that  competing  carriers  were 
to  be  allowed  on  each  line. 

That  accounts  for  the  non-restriction  of  carriers'  rates,  but  not  for  the  failure 
to  limit  the  tolls  for  Ihe  use  of  the  load,  in  respect  10  which  it  may  be  said  that 
the  liberal  spirit  manifested  in  this  concession  is  of  the  same  character  as  that 
shown  in  other  legislative  enactments  uix>ii  this  subject,  and  particularly  in  the 
munificent  stibtidies  granted  for  the  purpose  of  securing  the  use  of  railroad  trans- 
portation facilities,  which  liberality  cannot  be  used  in  argument  against  the  rights 
of  the  people,  and  does  not  prove  that  the  Legislature  would  if  it  could,  or  could 
if  it  would,  barter  away  the  public  inlcrest,  or  in  uny  way  restrict  the  people  in 
their  right  to  use  these  transportation  facilities  in  whatever  mode  or  manner  may 
be  consistent  with  Ihe  general  good.  We  are  therefore  unavoidably  forced  to 
the  conclusion  that  railroad  companies  are  not  only  subject  to  all  restrictions 
applicable  either  to  private  owners  of  public  thoroughfares,  or  to  common  car- 
riers, but  that  as  they  alone  exercise  the  functions  of  both,  they  form  an  excep* 
lional  class,  teqiiiring  peculiar  and  exceptionally  stringent  regulation. 


THE  CREATORS  OF  THE  AGE  OF  STEEL. 


BES3IUSK,    StCMKKS,    WHtTWORTII    AND    CILCUKtrr. 

There  is  mote  ot  truth  than  poetry  to  giving  to  the  century  beginning  with  the 
year  1850  the  name  of  "The  Age  of  Steel."  The  meiallurgical  inventions  and 
discoveries  which  mark  abruptly  that  period  have  effected  a  revolution  in  the 
industry  of  the  world.  Steel  is  to  us  wlut  iron  iraa  to  our  grandfathers!  what 
bronze  was  to  the  armies  that  sat  in  league  before  Troy ;  what  stone  was  to  the 
naked  savages  that  dwelt  id  the  caves  of  (>aul  before  the  beginning  of  history. 
The  very  web  and  woof  of  modern  civilixatioo  is  woven  out  of  steel.  The  pro* 
duction  of  steel  in  1SS3  was  as  great  as  ihe  crude  iron  product  of  1850.  The 
metal  is  omnipresent;  it  has  replaced  iron,  wood,  brass  and  copper.  The  rails, 
ships,  caanon,  and  machinery  of  the  world  are  steel.  The  best  definition  yet 
given  of  man  is  that  he  is  a  tool-using  animal ;  his  tools  are  sieel,  and  the  tools 
wherewith  he  makes  bis  tools  arc  steel. 

As  Cariyle  says,  "  Wc  are  to  bethink  us  that  the  epic  verily  is  not  Arms 
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and  the  Man,  but  Tools  and  the  Man — an  mdefintlel)-  wider  kind  of  epic  Mis 
is  a  tool-using  animal.  W«alc  in  Kimself  and  of  small  stature,  he  stands  on  i 
basis,  at  most  for  the  flattest  solid  of  some  half-square  foot,  insecurely  enough  ;  h< 
ha&  to  straddle  out  his  legs  test  the  very  wind  stippinnt  him.  Feeblest  of  bipeds! 
Three  quintals  arc  a  crushing  load  for  him  ;  the  steer  of  the  meadow  tosscs  kw 
aloft  like  a  waste-rag.  Ncvcrlheleu  he  can  ii»c  tooU,  oon  devise  took;  with 
these  the  granite  mountain  molts  into  light  dust  before  him;  he  kneads  glowiag 
iron  as  if  it  were  soft  paste ;  seas  are  his  smooth  highway ;  winds  and  lire  bis  uft- 
wear}'ing  steeds." 

The  conquest  of  the  world  roan  is  achieving  with  steel,  and  who  the  mea 
were  that  have  put  this  weapon  m  the  hands  of  man,  Jeans  telis  us  id  the  book 
whose  title  precedes  this  article. 

The  two  first  and  greatest  inventors  in  the  trade  reaped  no  reward.  DadU? 
in  i6tS  learned  a  way  to  smelt  iron  with  coal,  and  died  in  obscurity.  Hctity 
Coit,  in  the  middle  of  the  eighteenth  century,  invented  the  puddling  proccst, 
and  would  have  starved  but  for  a  pension  of  ^loo  given  him  by  Pitt.  Honcn 
and  wealth,  however,  were  showered  lavishly  on  the  bright  galaxy  of  men  n 

names  are  enrolled  in  the  list  of  the  creators  of  I  he  age  of  stceL     Tlic  story  ol' 

triumphs  over  matter  and  circumstaDce  makes  ODe  of  the  most  iuleresling  chip- 
lers  in  the  history  of  industry. 

Sir  Henrv  Bcssbukr.— Among  the  French  refugees  driven  to  England  by 
ihe  Terror  was  Anthony  Bessemer.  A  learned  and  able  man.  he  speedily  u- 
cmnulated  a  handsome  propeny,  ihe  reward  of  an  inventire  ingenuity  inherited 
and  developed  by  hia  itluslrious  son.  Among  many  other  profitable  proceao 
the  elder  Bessemer  discovered  that  an  alloy  of  cc^per,  tin  and  bismuth  w; 
best  for  type  metal.  His  process  he  kept  secret,  claiming  that  the  su 
of  his  type  came  from  the  angles  at  which  it  was  cuL  It  lasted  twice  as  loi^u 
the  other  ty|>cs,  and  sold  all  over  England.  The  youngest  son  of  this  gentlenuo 
was  Henry  Besscracr,  born  at  Charlton  in  1813.  His  first  attack  upon  destiny 
was  made  in  improving  the  stamps  upon  public  documents.  He  invented  1 
stamp  which  could  not  be  duplicated  or  detached,  which  was  adopted  by  ibr 
Government,  and  for  which  not  a  penny  wis  ever  paid  the  young  inventor.  Hit 
next  work  was  a  machine  for  making  patterns  of  figured  velvet,  a  type-casttac 
machine  and  a  type-com|>04ing  machine.  While  working  upon  this  latter  ma- 
chine he  W3.S  struck  by  the  fact  that  bronre  powder  when  manufactured  sold  for 
13  shillings  a  pound,  while  the  raw  material  cost  but  ti  pence.  The  dilTeteiiK 
he  knew  must  come  from  the  process  of  manufacturing,  a  process  which  hc*t 
once  began  to  study.  'J'lie  article  came  altogether  from  Nuremburg  iit  Gennany, 
and  no  one  in  England  could  tell  him  how  it  was  made,  h'or  nearly  two  yeirs 
he  studied  this  problem,  earning  success  in  the  end  by  his  infinite  iodustr}-.  He 
had  not  learned  to  have  confidence  in  the  pateni  laws,  and  he  determined  ta 
keep  his  invention  a  secret.  A  fricndadvanced  him  ^10,000,  wcwks  were  erected, 
the  machinery  being  made  in  different  parts  of  England.  Five  operatives  »«« 
employed,  at  large  salaries,  under  pledge  of  secrecy,  and  the  bronze  was  lunied 


«  cost  of  less  than  4  shillings  a  pound.  To  this  day,  although  fortf  years 
have  eUpstd,  no  one  has  surprised  this  secret.  Sir  Henry  Bessemer  has  years 
cince  rewarded  the  faJthrulness  of  his  workingmen  by  giving  them  the  factory 
d  the  business,  and  they  too,  have  made  fortunes  out  of  the  trade. 

Between  1844  and  1850  Bessemer  patented  machines  for  the  manufacture  of 
iots,  oils  and  varnishes  ;  for  the  separation  of  sugar  from  molasses ;  for  a  drain- 
e  pump  capable  of  discharging  twenty  ions  of  water  per  minute',  a  machine  for 
'polishing  plate-glass,  substituting  a  vacuum  for  ihe  plaster  bed.     Each  of  these 
vos  meittorious  as  unique,  and  as  pro6tablc  as  they  were  ingenious. 

This  much  will  show  the  surprising  versatility  of  the  man,  and  enable  the 
ader  to  grasp  the  character  that  revolutionized  modern  industry. 

The  Crimean  war  turned  Bessemer's  attention  to  ordnance,  he  produced  a 
irojcctile  which  rotated  without  the  aid  of  rifling  from  the  gun,  and  made  many 
Uiprovemcnts  in  the  guns  themselves.  The  English  authorities  ridiculed  his 
Bnprovcmcnis,  the  Emperor  Napoleon  was  greatly  struck  with  them  and  requested 
lessemer  to  continue  his  experiments  at  the  expense  of  France.  At  one  of  the 
absequent  tests  Commander  Minie  said:  "The  shots  rotate  property,  but  if 
'ou  can  not  get  a  stronger  metal  for  your  guns  such  heavy  projectiles  will  be  of 
little  use."  That  remark  produced  the  Bessemer  process  for  making  steel.  He 
new  nothing,  absolutely  nothing,  about  metallurgy ;  he  had  no  idea  how  any  im- 
ement  was  to  be  made,  and  yet  he  resolved  to  attack  this  prohlera  of  steel 
lafcing  and  solve  it. 

Prior  to  1740  the  best  steel  was  made  in  Hindoatan,  and  cost  ^10,000  a 
0.  A  watchmaker  named  Huntsman,  after  a  long  course  of  experimenU  in 
t  year,  produced  equally  good  steel,  which  could  be  made  at  jCtoo  a  ton,  and 
r  a  century  Huntsman's  process  had  been  used  without  improvement.  In  the 
UnglUh  proceu  before  1740  the  bars  of  iron  were  heated  with  a  cement  of  hard- 
ood  charcoal  dual,  which  added  carbon  to  the  metat,  and  made  what  is 
ailed  *'  blistered  steel."  The  heating  had  to  be  continued  several  days.  This 
'as  as  yet  unfit  for  forging  and  the  bars  had  to  be  broken  into  lengths  of  about 
lighteen  inches,  raised  10  a  welding  heat  and  hammered  with  a  ■*  tilling  hammer," 
process  which  produced  good  steel.  Huntsman  took  the  blistered  steel,  broke 
up  into  bits,  and  put  it  into  crucibles  with  coke  dust,  fused  the  whole,  and  so 
de  cast  steel. 
When  Bessemer  began  Ms  work  this  process  was  the  only  one  in  use.  The 
ron  had  first  to  be  melted  into  pigs,  the  pigs  healed  with  carbon  into  blistered 
Reel,  the  blistered  steel  broken  up  and  re-melted  with  carbon  into  steel  ingots  in 
crucibles  which  could  not  hold  more  than  thirty  pounds  each.  Bessemer's  exper- 
ment  produced  Arsi  a  cast  iron  better  and  stronger  than  any  known  before. 

At  the  end  of  eighteen  months  the  idea  struck  him  of  rendering  cast  iron 
alleable  by  the  introdacitoD  of  atmospheric  air.  A  great  many  experiments 
allowed,  all  of  them  moderately  successful.  Mechanical  difiiculiies  almost  insu- 
rable stood  in  the  way.  At  last  he  constructed  a  circular  vessel  three  feet  in 
Siameter  and  live  feet  high,  able  to  hold  700  weight  of  iron.     He  bought  a  pov- 
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erful  ^-engine  <nd  ordeted  in  i  quuiuiy  of  crude  iroa.  This  wu  a  Baxier 
House,  a  place  to  be  ever  inctnoiabic  in  the  history  of  the  steel  trade.  The 
Apparatus  vas  ready,  the  engine  was  forcing  streams  of  air  ioto  the  opcoiiigs  is 
the  fire  cUy-lioed  vcsmI,  atid  the  stoker  was  told  lo  pour  in  tbe  iroo  as  toon  as  ii 
was  auffideotly  raelted. 

The  metal  was  turned  and  a  volcanic  eruplio:^  ensued;  auch  a  blaze  oT  dai' 
zling  fire  was  never  seen  in  a  work  shop  before.  Coiruscations  of  fire  tilled  iht 
chamber.  The  meul  Rowed  down  and  the  air  burst  through  it  upward,  breaking 
3way  in  great  bubbles  of  living  glory.  A  pot-Ud  haogiug  over  the  blaze  disap- 
peared in  the  Rame.  All  this  time  the  air  was  rushing  into  tbe  molten  mass  and 
no  one  dared  lo  go  near  lo  shut  it  ofT.  While  they  were  debating  the  flame  died 
down.  Soon  the  result  of  this  wonderful  pyrotectmic  could  be  exominMl.  Ic 
waa  steel  1  Seven  bundled  weight  of  steel  made  from  the  mdled  pig  without  cmei 
blc,  coke  dust,  or  charcoal  Seven  hundred  weight  of  sleel  born  simply  of  6re 
and  air  \ 

The  British  Association  met  in  the  following  week,  and  Bessemer  read  » 
paper  describing  his  process,  exhibiting  at  the  same  time  bis  results.  I(  was  oa 
the  I  ttb  day  of  August,  1856,  that  this  public  announcement  was  made  of  ihe 
Dew  method.  The  whole  industrial  world  was  aroused  by  the  tidings.  Bessoa- 
er's  paper  was  rcpioduccd  in  the  Timts,  and  the  iron  trade  examined  the  discov- 
eiy  with  infinite  interest.  £xperinienls  were  made  in  a  great  many  (oundrios, 
and  the  sole  talk  of  the  hour  was  the  new  way  of  making  steel.  Within  three 
weeks  after  reading  his  |>aper  at  Cheltenham,  Bessemer  had  sold  ^25,000  w 
licenses  to  manufacture  under  his  patent.  'V\\z  Dowlais  Iron  Company  wis 
the  first  to  begin  the  manufacture.  Bessemer  personally  directed  the  coiwtrw- 
tion  of  the  works.  Again  the  molten  Iron  waa  poured  into  the  receptacle,  again 
the  air  bUst  bubbled  through  the  metal,  the  gorgeous  display  of  Baxter  House 
was  repeated,  everything  went  well,  but  the  result  was  not  steel— it  was  notbinj 
but  a  very  good  cast  iron. 

'ITioae  who  had  praised  (he  new  process  now  ridiculed  il.  The  failure  »« 
tDcxplicable,  but  it  was  a  failure,  and  exactly  six  weeks  after  the  publJcatioa  c( 
th«  article  in  the  Timts  a  meeting  of  iron-masters  at  Dudley  condemned  llu 
Bessemer  process  as  a  practical  failure. 

The  inventor  was  not  dismayed.  Patiently  and  hopefully  he  set  to  work  H 
find  the  flaw  which  had  spoiled  his  work.  A  long  series  of  experiments  followed 
before  he  found  the  cause  of  his  failure.  By  mere  chance  the  iroo  used  oa  iH' 
occasion  at  Baxter  Houiie,  when  steel  was  made  was  Blsnavon  pig,  which  vu 
exceptionally  free  from  phosphorus.  The  metal  used  at  the  Dowlais  works  con- 
tained this  clement.  Here  he  found  the  cause  of  his  failure.  He  set  to  work  IC 
eliminate  the  phosphorus  by  the  puddling  process,  but  while  doing  this  tben 
arrived  an  invoice  of  Swedish  pig  iron,  clear  of  the  obnoxious  substance.  Under 
bis  original  process  this  yielded  steel  of  such  a  high  quality  that  he  at  onee  abo- 
doncd  the  effort  to  dephosphorize  ordinary  iron  and  began  to  manufacture  (rna 
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1h«  Swedish  import.     Sheffield  stvcl  h-u  selling  at  ^^60  per  ton  ;  he  could  buy- 
Swedish  pig  for  jQ-]  and  turn  it  into  steel  at  a  very  small  cost. 

biecl  13  puTc  iron  with  a  small  percentage  of  carbon  to  harden  it.     The  line 
of  dcmaicatioo  betn-cea  stcc)  and  iron  is  a  diSicuIt  one  to  trace.     Follotring  the 
discoveries  nude  in   India  by  J.  M.  Marshall,  Bessemer  introduced  ferro  man- 
ganese inio  his  cenvcrler  and  the  pure  iron  was  at  once  carburized  into  siecl. 
I  The  public,  however,  had  losi  confidence  in   Bessemer  j  he  bad   spent  his 

private  fortune,  he  had  made  siccl,  the  point  was  now  to  sell  thai  steel.  Through 
the  assistance  of  Mr.  Calloway,  Bcssctnci  bought  in  the  licensee  which  he  liad 
sold,  works  were  erected,  and  steel  produced  ;it  a  profit  at  J^^t  a  ton— Sheffield 
was  selling  at  J^6o.  This  argument  was  unanswerable — the  Bessemer  process 
had  won,  the  iron-masters  took  out  licenses  under  it  and  the  age  uf  steel  began. 
The  revolution  spread  over  I^urope  and  America;  the  process  was  especially 
popular  in  Sweden,  where  the  Crown  Prince  superintended  it»  first  trial.  In 
Prussia  Herr  Krupp,  the  great  cannon  maker,  agreed  10  pay  Beitseiner  ^5,000 
for  a  license.  With  Bessemer's  papers  Krupp  applied  to  the  Government  for  a 
patent,  the  patent  was  refused,  and  00  royalty  was  ever  paid  to  the  inventor. 
Belgium  and  France  appropriated  (he  new  process,  and  declined  to  recogaixe 
Bctscmcr. 

Bess«mer  had  attacked  the  problem  of  making  steel  for  ihe  purpose  of  hav. 
ing  a  better  gun-metal  than  any  then  existing.  Accordingly  he  returned  to  his 
expcrinicnis  with  ordnance.  Steel  cannon  were  cast  with  a  (ensile  strength  of 
thirty  tons  to  the  square  inch,  figures  much  greater  than  had  been  reached  bcfofc. 
A  number  of  tests  were  ordered  at  Woolwich,  bat  through  rank  favoritism  the 
natter  was  submitted  to  Sir  William  Armstrong,  a  rival  cannon-maker,  and  very 
natui-iUy  an  adverse  decision  was  rendered  The  Government  would  not  touch 
the  new  metals,  and  Bessemer  for  the  time  being  let  the  matter  pass,  concentrat- 
ing his  attention  upon  the  industrial  uses  of  steel,  a  field  large  enough  for  the  ambi- 
tion of  any  man.  In  1861  he  induced  the  London  U  Northwestern  Railroad  to  put 
down  some  steel  rails  as  an  experiment.  In  1881  these  rails  were  still  in  good 
condition — iron  rails  had  10  be  turned  once  in  nine  months.  The  next  step  wa* 
the  substitution  of  steel  for  iron  in  ship-building  i  the  next,  an  iuvcntioo  of  steel 
projectiles,  which  were  found  to  penetrate  the  iron  armor  of  ships  at  easily  as 
Ihe  old  iron  balU  went  through  wooden  vessels,  .^t  this  time  Bessemer  was  re- 
ceiving ^100,000  a  year  from  his  business,  but  his  inventive  faculty  was  not  let 
lie  dormant.  The  be&t  known  of  his  later  devices  was  a  ship  built  with  an  auto 
matically  balanced  cabin  in  order  to  do  away  with  sea-sickness.  This  was  *. 
theoretical  success,  but  a  practical  failure.  Henry  Bessemer's  life-wotk  was  the 
production  of  steel  from  cist  iron  ;  al)  the  other  many  achievements  of  his  mind 
were,  after  all,  but  side  issues.  In  the  fi^^t  twenty  years  of  the  Ufe  of  hu  inven- 
tion he  Imd  saved  lo  the  industry  of  the  world  over  a  billion  pounds  sterling — 
that  is,  the  work  of  one  man  did  nearly  twice  as  much  lo  build  the  wealth  of  the 
world  as  the  American  civil  war  did  to  pull  it  down — indeed,  figuring  upon  the 
actual  saving  made,  BcsscmCT's  invention  had  saved  enough  money  10  hununity 


by  tS8a  to  pay  for  ihe  Americzn  civil  watt  the  Franoo-Prussiao  war,  the  AaUiO'l 

Prussian  war  and  (he  Italo- Franco-Austrian  war  of  iSj^.     The  inreotor  bad  becnl 
made  a  knight  of  the  Order  of  Francis  Joseph,  he  has  been   given   the   Gnni 
Cross  of  the   Legion  of  Honor,  but   the  British  Government  declined  to  peraiit 
him  to  accept  it.     Out  of  the  enormous  benefits  of  his  invention  there  has  comei 
to  the  inveittor  a  fortune  for  himself.     When  his  patcci  expired  in  1870  he  had 
been  paid  in  toyalties  ^1,057,74$.     Added  to  this,  hb  Sbcllield  works  divided] 
in  profits  during  their  fourteen  years'  existence  fif^y-seven  times  the  original  cap 
ital,  and  the  works  sold  for  iwenty-four  times  the  original  capital.     In    1879  Bc»-I 
semer  was  knighted  by  the  Queen  ;  honors  were  showered  upon  him.     His  ter-l 
vices  to  humanity  wcie  recognized  at  home  and  abroad.     All  of  the  great  cities 
of  Europe  conferred  ihcir  freedom  upon  him,  and,  what  caused  (he  utmoM  pleas- 
ure to  the  inventor,  a  town  in  Indiana  whose  chief  industrr  was  based  upon  lu>1 
invention  vas.  named  for  him,  atauiing  htm  the  only  immonality  that  he  dcstte*! 
— the  consunt  record  of  his  tncmory  among  the  men  for  whom  he  worked. 

SlB  Witxuu  SieUENs. — Next  to  Sir  Henry   Bessemer  among  the  creatonl 
of  Ihe  age  of  steel  stands  Sit  Charles  William  Siemens,  who  was  the  phiIoso(i 
of  the  new  era  iS  Bessemer  was  the  inventor.     After  becomiog  a  thorough  stu-1 
dent  in  electricity,  Siemens'  first  exploit  which  attracted  general  attention  was  the  1 
invention  with  hiK  brother  of  the  system  of  ai:asiatic  priming,  a  process  by  which 
any  old  or  new  printed  matter  could  be  reproduced.     This  was  rather  a  ineeeu  /' 
tift'jte,  than  a  money-making  discovery,  although  it  brought  the  young  inventon 
into  European  notoriety.    The  method  consists  in  applying   caustic  baryu  la  1 
page  of  printed  matter,  changing  the  ink  to  a  non  soluble  soap,  and  then  appl^ 
ing  sulphuric  acid  to  precipitate  the  stcarine.     The  paper  was  then  pressed  iata 
a  slab  of  zinc,  making  an  intaglio  from  which  copies  could  be  eisily  toJken. 

Siemens  next  perfected  a  method  for  greatly  increasiog  Ihe  heating  powerof 
furnaces  by  compressed  air,  Ihe  results  being  of  immense  practical  value  to  tbf 
trade.  The  very  high  temperature  which  he  was  thus  able  to  gain,  ai  a  soiiU 
cost  of  fuel,  naturally  was  applied  to  the  working  of  steel.  His  method  is  callaJ 
the  "open  hearth  process."  In  this  process  the  charge  consists  of  pig  iron, 
which  is  placed  on  the  l>ottom  and  around  the  sides  of  the  furnace.  Mdtioj 
requires  four  or  6ve  hours,  then  the  pure  ore  is  charged  cold  into  a  bath  in  i]tian- 
lilies  of  four  and  five  hundred  weight.  Violent  ebuHlion  ensues,  and  ^hta  ibii 
ceases  more  ore  is  put  in,  the  object  being  to  keep  tlic  boiling  uniform.  ${W- 
geieisen  or  ferro-mangaoese  is  added  and  the  charge  is  cast.  The  result  tsstetl. 
Siemens'  first  improvement  was  a  rotating  furnace,  in  which  coal  and  iron  ut 
put  together,  and  mixed  and  healed  so  thoroughly  that  the  result  is  all  that  couM 
be  desired.  So  thorough  is  the  process  that  the  hitherto  irreducible  iron-saodi 
of  New  Zealand  and  Canada  can  be  worked  to  a  great  profit. 

Coming  into  direct  competition  with  the  Bessemer  product  the  openhearik 
steel  has  held  iu  own,  its  consumption  in  the  United  Kingdom  riiing  from  77.S* 
tons  in  1873,  to  436,000  in  iSSj.  The  Lindorc-SiemenB  Company  rolls  l*e 
armor-plate  for  the  British  Admiralty,  and  the  steel  has  been  foand  to  be  evta 
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b«tter  than  the  Bessemer  for  general  ihip>bui1ding.     In  1883  one-fouilh  of  the 
total  tonnage  of  new  ship-building  was  built  of  Siemens  sicel. 

Sir  Wn).  Siemens  and  hii  brother.  Dr.  Warren  Siemens,  of  lietlin,  have 
been  called  the  pioneers  of  modern  electrical  research.  The  d>-namo-inaehitie  is 
theirs,  and  much  of  the  development  of  the  electric  light.  Henry  Siemens  has 
put  on  record  a  scries  of  experiments  in  clcctio-horticuliurc,  which  show 
astoaishiog  results.  In  (he  hostile  English  climate  he  has  produced  ripe  peas  by 
the  middle  of  February,  raspberries  on  March  ist,  strawberries  February  14th, 
grapes  March  toth  ;  bananas  and  melons  showed  similar  results. 

The  German  Hectric  laitway  is  one  of  the  enterprises  of  the  Siemens,  They 
are  the  builders— the  creators— of  the  Indo-European  telegraph*,  reaching  from 
London  to  Teheran,  in  Persia.  The  history  of  this  cnicrprise,  with  its  dangers 
braved  and  its  difficulties  overcome,  is  one  of  the  most  interesting  of  this  inter- 
esting boc^. 

Tlie  Siemens  laid  the  firu  stibm.irine  cable  in  1847  from  Deutz  to  Cologne, 
covering  their  wires  with  gutia  pcrcha.  The  services  of  Sir  Wm.  Siemens  10 
iciencc  as  well  as  to  the  useful  arts  can  not  be  100  highly  appreciated.  Beside 
his  industrial  triumphs  he  recoosWucted  our  theory  of  heat.  Wealth  and  honor* 
fame  to  htm,  but  in  the  midsl  of  his  career  he  was  cut  down.  An  accidental  fall 
on  a  London  pavement,  November  5,  1883,  ruptured  the  nerves  of  his  heart  and 
he  died  a  fortnight  later,  his  death  being  mouroed  as  a  national  loss  in  England 
and  Germany. 

Sir  Joseph  Wiiitworth. — Joseph  Whiiworlh's  first  indtislrial  exploit  wa«"i 
the  production  oF  liue  plane  surfaces  tn  metab  automatically,  an  nchicvement 
perfected  in  1840.  The  old  method  was  grinding  with  emery  powder  and  water. 
He  planed  ihe  metals  with  a  steel  plane.  "So  exactly  can  surface  plates  be 
made  by  his  apparatus  that  if  one  of  them  be  placed  upon  another,  when  clean 
and  dry,  the  upper  will  seem  to  float  upon  the  under,  without  being  actually  in 
coBlaci  with  it  the  weight  of  the  upper  plates  being  insufficient  to  ex[>el  except 
by  slow  degrees  the  thin  film  of  lir  between  their  surfaces.  But  if  ihe  air  be 
expelled  the  plates  will  adhere  together,  so  that  by  lifting  the  upper  one  tlie  lower 
wiB  be  lifted  along  with  it,  as  if  they  formed  one  plate." 

Whiiworth  was  essentially  a  looUmaker.  No  sooner  had  he  perfected  the 
ne  with  its  immense  effect  upon  English  industry  than  he  attacked  the  screw. 
fi<  system  of  screws  is  now  adopted  all  over  the  eiviiiwd  world.  Following 
op  his  improvements  he  recognired  the  necessity  for  a  more  exact  measuring 
''•'Chine  than  any  then  in  cxbtcncc,  and  supplying  this  want  he  devised  a  ma- 
5"ine  which  would  measure  distinctly  and  practically  to  the  40,oooih  pan  of  an 
'"ch,  and  theoretically  to  the  i,ooo,cooth.     To  show  to  what  exactness  this  was 

jhi  we  quote  his  own  words  in  an  address  at  Manchester  in  1857,     •■  Here," 

he,  "'isan  internal  gauge  having  a  cylindrical  aperture  .5770  inch  diameter, 

'd  hcie  also  arc  two  solid  cylinders,  one  .5769  inch  and  the  other  .5770  inch 

"ii*i-f      The  latter  if  .0001  of  an  inch  larger  than  the  former  ind  tits  tightly 
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in  die  internal  gauge  when  both  are  clean  and  dry,  while   the   smaller.  57^ 
gauge  is  &o  loose  in  il  a  not  to  appear  to  fit  at  alU     These  gauges   are  (iniibod 
with  great  care,  and   are  mide   true  after  being  cue-hardened.     The  eflcci  m 
appl/ing  a  drop  of  fine  oil  to  the  surface  of  this  gauge  is  remarkable.     It  will  lie 
observed  that  the  fit  of  the  larger  cylinder  becomes  more  easy,  that  of  the  Mnalkf 
more  tight.     *        *        *         ll   is  thus  obvious  to  the  eye  and  the  touch  litai 
c  difTcrcnce  hciwccn  these  cylinders  of  one  ten -thousandth  of  an   inch  is  u 
,'>pretiible  and  im|iorlani  quantity,  and  whai  is  now  rei^uired  is  a  method  wtitcl! 
shall  express  sysleniaiically  and   wilhoul   confusion    a   scale   applicable  to  saci 
minute  dilTerences  of  measurement."     The  Whitworth  gauges  hare  been  adopud 
by  the  Government  as  standards  of  measurement. 

The  accuracy  in  mechanical  processes  rendered  posisible  by  Whitworth'sin 
ventions  bore  its  fitsi  Irutl  in  a  direction  which  the  inventor  little  expected. 

England  was  engaged  in  the  Crimean  war,  and  the  Rnfield  riHe.  a  haac- 
made  weapon,  was  the  arm  of  her  forces.  It  became  necessary  to  have  thot 
guns  in  Urge  quantities,  and  the  burning  question  of  the  hour  was  how  to  ntic 
these  rifles  by  tnachinfry.  The  scit'nce  of  projectiles  was  then  entirely  cmpint- 
Somc  guns  shot  welt  and  some  shot  ill,  but  why  these  were  good  and  those  tad 
no  one  knew.  Whiiworth  went  before  a  Parli,imcnury  committee,  and  told  a 
that  until  the  data  of  rifling  were  established  good  machine-made  guns  woaU)  ^ 
impossible.  It  was  necessary  to  find  out  what  made  an  effective  gun  by  coen- 
ued  exfwiiment  before  anything  else  was  done. 

England  needed  a  million  ritlcs.  To  make  these  by  the  processes  then  ■> 
use  would  hive  taken  Birmingham  twenty  years.  It  was  agreed  thai  the  Govcft- 
ment  should  bear  the  expenses  of  Whitwonh*s  expcrtmcnls, 

A  gallery  was  set  up  at  Rusholmc,  500  yards  long,  furoisbed  with  tisne 
paper  screens  in  order  to  track  the  bullets  throughout  their  flight,  and  with  sli^ 
ing  targets.  The  cxjierimenis  began  in  Mari.h,  1S55.  The  Enfield  rifle  hii!  < 
bore  of  .57  7  inch  and  the  riHtng  had  one  turn  in  ^6  inches.  The  first  result  *>* 
that  in  every  particular  the  Enfield  was  found  to  be  wrong  XVhitworUi  tnt^ 
barrels  with  one  turn  in  Co  inches,  one  in  50,  otM  in  10,  one  in  10,  one  in  j  and 
one  ill  1  inch.  To  be  brief,  he  deicmiincd  conclusively  that  the  best  rille  had  ac 
turn  in  twenty  inches,  a  minimum  diameter  of  forty-five  inches,  and  a  rouni3(J 
hexagonal  instead  of  a  circular  bore.  After  beating  all  other  guns  at  short  ttair* 
the  Whitworlh  lifle  had  a  deviation  of  about  4.6J  feel  at  ir40«  yards.  The  Es- 
field  could  not  hit  the  target  at  all.  IVith  a  steel  bullet  Whitworih's  riSe  per^ 
rated  plates  of  iron  half  an  inch  thick  at  an  obliquity  of  fifiy  degrees,  and  cuilt 
passed  through  thirty  four  half-iiich  elm  boards. 

Applying  the  same  principles  lo  anillery,  Whitwonli  devised  a  gun  »h"* 
threw  two  and  one-fourth  hundred  weight  of  iron  six  and  a  half  miles. 

To  such  a  great  superiority  did  he  bring  artillery,  first  by  his  invention  **' 
compressed  sietl,  next  by  making  the  guns  breech- loading,  and  fiDallyby  '\narty 
ing  the  site  of  the  |>owdcr  chamber,  that  it  began  seriously  to  be  doubled  ittict^i^ 
any  armor  could  be  made  able  to  resist  the  crushing   force  of  the  square  headed 


'hit  worth  projectiles,  Wliitwarlh  himself  aliacked  ihe  new  problem  and  in  1&77 
Tcvailed.  He  made  plates  of  compressed  steel,  buih  id  bexagonal,  each  of 
'hicb  was  composed  of  a  scries  of  ctinccntrit:  rings  arouod  the  centra!  disc. 
The  rings  prevented  the  spieaditig  or  a  crack  beyond  the  one  in  which  it  occur- 
red. Of  this  material  3  urgct  was  composed  nine  inches  thick,  stipported  bjr  a 
rood  backing  against  A  saudbank.  In  front  a  horiiontal  iron  tube  was  put  to 
:eceive  the  fragments  of  the  .shot.  .Against  this  target  a  Pelliser  shell,  weighing 
150  pounds,  was  fired  point  blank  fioni  a  nine-inch  gun,  with  6f(y  pounds  of 
upcbble  powder,  at  a  distance  of  thirty  yards.  This  shc-U  would  have  passed 
lirough  twelve  inches  of  ordinary  armor;  against  Ihe  new  target  il  wa«  shattered 
nto  inDumerable  fragmenis.  The  target  was  drawn  back  eighteen  inches  into 
he  sand.  The  fragments  of  the  projectile  escaping  at  the  end  of  ten  tubes  con- 
tinued ihcir  rotation  in  such  a  manner  as  to  cut  through  the  planks  in  front  of 
he  dijplaced  target.  The  only  piece  thai  survived  the  shock  wat  a  flattened 
nass  of  eight  pounds,  formed  froin  the  apex  o(  the  shell  and  left  imbedded  in 
rnic  target,  where  it  had  nwdc  an  excavation  of  eight  inches  in  diameter,  and 
loui-icnihs  of  an  inch  deep  in  the  deepest  part.  The  ring  which  received  the 
ihot  was  not  cracked. 

This  experiment  alone  effected  a  revolution  in  naval  annament. 

There  is  not  room  here  to  speak  of  Sir  Joseph  Whitwotth's  eminent  services 
io  ihc  cause  of  technical  education.  He  haa  devoted  a  large  part  of  the  great 
Ibnunc  won  bf  his  inventive  genius  in  the  founding  of  schools  and  scholarships 
lor  Ihe  benclit  ot  young  men  desiring  to  explore  the  wide  field  of  mechanical 
Ddustr}-. 

SiDXEY  GtLCKRiST  Thouas. — It  will  be  remembered  that  the  Bessemer  prw;- 
ESS  failed  after  its  first  success,  and  thai  ihc  reason  of  that  failure  was  the  prcs- 
!Oce  of  photphorus  in  (he  pig  iron.  Such  an  insuperable  obstacle  did  this  pre- 
enl  that  Bessemer  gave  up  the  problem  and  went  to  Sweden  for  his  pig.  To 
Mr.  Sidney  Gilchrist  Thomas  belongs  the  honor  of  discovering  a  means  for  f;et- 
Sng  rid  of  this  obnoxious  element.  Acting  upon  his  idea,  he  and  his  cousin  Mr 
lilchrist,  the  first  iwcuiy-six,  the  latter  twenty  five  years  old,  conducted  an  cx- 
laustive  series  of  experiments  to  find  a  base  with  which  phosphorus  would  untie. 
ft  base  is  the  name  given  in  chemistry  lo  any  element  for  which  an  acid  has 
iflinily.  M  last  they  made  bricks  of  lime  and  magnesia,  which  they  subjected 
»  an  intense  white  heal,  when  they  became  hard  as  Bint.  With  tltCM;  bricks, 
Rrhich  were  a  base,  they  lined  tlicir  conveners,  the  melted  pig  iron  was  poured  in 
Lod  Ihe  phosphorus  at  once  left  the  metal  and  attached  itself  lo  the  bricks.  A 
^uutltty  of  lime  is  added  10  ihe  run,  and  the  result  is  a  thoroughly  dephosphor- 
ud  iron. 

The  news  of  the  new  process  spread  through  Europe,  and  lo  show  how 
p'catly  the  invention  was  appreciated  the  following  circumstaoce  is  detailed.  A 
Eonlinentol  iron-master  called  on  Mr.  Thomas  at  7:30  one  April  morning  to  ar- 
range for  terms  for  the  use  of  the  patent.  Just  as  they  were  concluded  u  tele- 
m   was  handed  to  Mr.  Thomas  •itaiing  that  another  iron-master  from  the  same 
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district  wu  coming  to  arrange  terms.  The  Artt  visitor  had  secured  a  monopoty 
aad  the  sccood  man  was  too  late.  Both  of  the  iron-men  had  come  over  on  Uie 
same  boat;  one  had  driven  straight  to  the  patentee  oo  laading,  the  othci  hid 
gone  to  get  hb  breakfasL 

Before  the  process  wax  three  years  old  it  was  the  means  of  producing  haU  a 
million  tons  of  steel  jjer  aonuni. — GUAfDtmtKrtU. 


THE  ISTHMUS  CANAL. 

Mr.  Theodore  H.  Growney,  a  practical  engineer,  who  has  been  rortwoyeait 
employed  on  the  Panama  canal,  has  returned  to  San  Francisco,  andgivesarathn 
discouraging  account  of  the  worlc.  He  says  that  there  has  been  an  enormon 
expenditure  of  money  without  any  commensurate  results.  Every  step  taken  !□ 
the  prosecution  of  the  great  entcqirtsc  has  been  characterised  by  prodigal  wutt 
and  inconceivable  mistakes.  The  company  spent  a  large  sum  of  money  in  build' 
ing  up  the  town  of  Colon,  at  the  Atlantic  terminus,  which  should  have  t>Mn 
devoted  to  digging  the  ditch.  The  town  would  have  grown  of  itself  with  the 
progress  of  the  work.  It  is  essentially  French  in  its  architecture,  popuUttos, 
language,  and,  in  fact,  in  all  its  characteristics. 

The  lirtt  division  of  the  canal  extends  from  Colon  to  Catun,  seven  miles,  li 
was  supposed  that  all  the  digging  on  this  division  could  be  done  with  dredging 
machines,  and  the  contracts  wae  made  accordingly.  At  the  end  of  two  nnlot 
however,  the  machines  struck  a  cora)  reef,  whose  existence  was  not  suspccud. 
and  they  could  do  nothing  more  until  a  passage  was  cut  throo^  the  reef.  TV 
dredges  were  Hoaled  over  the  obstruction  at  high  tide,  but  the  canal  has  not  yd 
heeo  cut  through  the  coral.  The  machinery  is  wearing  out,  and  a  great  deal  of 
money  will  have  to  be  expended  in  rcplscing  it  before  much  elTecii\-e  wotk  tas 
be  done. 

The  second  section  extends  from  Galun  to  Palo^four  miles— and  nos 
through  rocks,  alternating  with  swamps  and  jungle  Nothing  has  been  done  on 
this  section  yet  except  lo  clear  away  the  surface  obstructions,  and  cooseqiKoilf 
not  much  money  has  been  spent.  From  Palo  to  Fijolc  the  line  (tf  the  canal  hat 
been  marked  by  clearing  away  the  limber  and  leveling  the  hillocks.  The  diith 
must  be  dug  through  red  clay  and  rocks.  A  good  deal  of  money  has  beta  ei- 
peiided  in  making  roads  for  carrying  the  dirt  to  dumping  places.  About  $^,o«.• 
090  has  been  expended  in  preliminary  work  between  1-ijole  and  Chagres. 

Mr.  Growney  goes  over  the  whole  twelve  sections  and  gives  the  condition d{ 
each,  and  the  summing  up  of  the  whole  is  anyilung  but  encouraging.  Cclosil 
blunders  have  been  made  in  the  original  estimates  which  put  the  costs  (ar  bcyowi 
anything  that  has  yet  been  conceived  of.  Up  to  June  iS,  1S84.  according  to  ibt 
engineer's  csiiraaies,  $50,000,000  had  been  expended.  The  route  through  the 
Empccador  section  was  changed  after  $3,ooo,coo  had  been  wasted  in  cxpeti- 
mental  work. 
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The  most  extraordinary  blunders  stem  to  have  been  made  by  Couat  dc  Lcv 
Bcps  himself  in  his  estimates.  For  in»(3nce,  De  LcssctM  comemplated  a  perpen- 
dicular cut  on  the  Culcbra  section  383  feci  deep.  It  has  been  ascertained,  how- 
ever, that  the  banks  must  have  a  jlope  of  at  least  fifty-four  degrees,  and  this  will 
Involve  the  removal  of  many  millions  of  cubic  feet  of  eanh  over  and  above  the 
Kmount  contemplated  in  the  estimates.  The  cost  of  this  cut  was  fixed  at  $to,- 
000,000,  but  it  will  exceed  $20,000,000. 

.  Mr.  Crowncy  has  no  hope  that  the  canal  will  be  completed  within  the  cea- 
ttiry,  and  he  says  that  if  De  Lesseps  were  to  die  the  whale  project  would  collapse. 
'—National  Rt^ubikan. 
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In  (he  midst  of  a  great  political  couflici  like  the  present,  when  all  goverO' 
mental  policies  are  discussed  throughout  the  land,  the  great  underlying  principles 
should  not  be  forgotten.  The  theories  of  parties  should  not  blind  us  to  the  fact 
ihAt  American  life  is  fnll  of  crpng  evils  and  that  in  the  thoughtful  mind  grave 
fears  arise  as  to  the  ultimate  result  of  free  govcinmcnt.  What  arc  the  needs  of 
the  hour,  and  whither  arc  we  tending? 

The  past  shows  that  governments  by  the  people  have  been  of  short  duration. 
Democracies  have  been  their  own  destroyers,  and  the  history  of  the  rise,  pro- 
gresa,  decay  and  ia\\  of  the  Grecian  and  Italian  Republics  is  but  the  mournful 
lory  of  the  enervation  of  prosperity,  the  triumph  of  party  over  principle,  and  of 
I  venal  popuUce  made  the  prvy  of  despotic  chieftains  from  without  and  ol  ambi- 
6ous  leaders  and  false  patriots  from  within.  It  is  the  boast  of  the  nineteenth 
ntur^'  that  the  past  one  hundred  and  eight  years  of  American  Independence 
baa  ai  last  demonstrated  the  beneficcace  of  a  government  by  the  people  and  for 
the  people.  W'e  behold  with  pride  the  stretch  of  empire  having  for  its  heart  the 
inaichlest  valley  of  the  Mississippi;  we  love  to  gaze  upon  the  material  wealth  and 
architectural  splcndoi  which  everywhere  greet  the  eye;  and  tl)c  glory  of  our  eda> 
catioaal  institutions,  our  religious  and  political  liberty,  the  purity  and  protcctioD 
of  our  laws,  and  the  peace  which  we  enjoy  with  all  the  world,  together,  render 
the  words  "  I  am  an  American  cititeo,"  the  proudest  utterance  vouchsafed  to 
aao-  But  the  forces  which  under  an  intelligent  administration  of  popular  rule 
erve  to  maintain  a  Republican  form  of  government,  misguided,  become  sar* 
barged  with  evil,  and  the  immediate  cause  of  its  downfall.  And  if  we  but  look 
IJtUe  deeper  into  the  workings  of  the  system  under  which  we  live,  we  will  fiot) 
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that  there  nev  are  dangerous  leodencies  in  American  life  which  are  indeed  alann- 
ing.  There  arc  cloads  in  ihc  national  aky,  triiite  and  high  sailing,  now  peThltp^ 
but  which  if  lowered  must  spread  havoc  and  ruin  among  the  ranks  of  men. 

In  the  evening  of  the  nineteenth  century  w<  are  abreast  of  the  experience  of 
the  world  through  all  ihe  past  in  the  forms  of  government  and  yet  there  are  itoir 
among  us  who  believe  in  a  limited  monarchy.  In  a  government  where  the  ^to- 
pte  are  the  sovereigns  wc  sec  ignarancc  among  the  masses,  Supcr-refincd  ic«f 
of  liberty  arc  endangering  that  freedom  which  is  the  seivan!  of  law.  Absitin 
speculations  concerning  the  rights  of  properly,  in  the  hands  of  the  uneducated, 
would  unaetlle  alt  the  laws  of  the  ownership  of  lands.  The  landing  of  the  May- 
flower has  become  almost  a  myih  and  wc  have  drifted  so  far  from  the  policia 
and  praaices  of  the  pilgrim  fathers  that  not  a  popular  election  passes  witiuM 
witnessing  the  priceless  ballot  made  an  engine  of  corruption.  The  laborer  ii 
tected  in  his  life,  liberty  and  property,  and  yet  with  the  granaries  of  the  w 
from  which  to  draw  our  sustenance  the  red  hand  o(  commission  ha»  been  th 
more  than  once  in  the  face  of  the  law.  With  cereals  rotting  in  the  sun,  Tiba 
arc  inflated.  In  Ihe  multtpliciiy  of  our  industries,  vocations  await  the  choostaj. 
■md  yet  capital  is  as  merciless  to  our  poor  as  an  Egyptian  taskmaster  to  the  crR|>- 
ing  drudges  that  built  the  Pyramids  by  the 'Nile.  With  millions  of  tons  of  cod 
andiron  ftom  which  tonianufaciurethemachinery  of  the  world,  thousandsofboane 
throats  arc  demanding  an  increase  of  waKCS,  and  the  tramp  is  abroad  in  a  Uttdof 
plenty.  The  freedom  of  the  preia,  established  that  the  purest  ideas  of  the  befl 
men  might  stir  .1  patriot's  heart  in  time  of  peace,  is  now  used  to  engender  poitj 
spirit,  and  sends  forth  the  stories  of  the  blackest  crimes  upon  the  ivings  of  the 
wind.  There  is  profligacy  and  theft  in  high  offices,  [latronagc  and  spotbhi^ 
become  the  object  of  success,  and  the  highest  gr.itificattQns  are  sacrificed  npM 
the  altai  of  party- supremacy.  Religious  freedom  b  gtiaranteed  to  everyone,  kit 
the  speculations  of  pseudo-philosoj>hers  threaten  vitue  itself,  and  would  hare  «* 
disregard  civil  to  say  nothing  of  sacred  laws.  Social  laws  are  being  diaegardcd. 
Divorce  thrcatcoa  the  institution  of  the  home,  and,  polygamy -lilte,  a  canker  gro« 
upon  the  heart  of  the  body  politic.  Kcforms  the  delirium  of  an  hour,  sweeping 
with  the  rapidity  of  a  praJiic  fire,  serve  only  to  dry  up  (he  heart.  Materialiiiii 
and  Agnosticism  threaten  to  loosen  the  soul  from  even  its  moral  moorinp.  A 
mad  death-dance  of  new  ideas  unsettles  all  belief.  .4  feverish  unrest  has  tihrR 
possession  of  the  people,  and  the  accumulation  of  wealth  is  made  the  sole  ciul  0' 
liiring.  Aristocracies  arc  growing  and  every  decade  more  firmly  establishes  Plebciia 
and  [*alrician  cast*s.  I.uxnry,  case,  effeminacy,  fashion,  ostenution,  the  pimui: 
of  pleasure,  title  and  rank  and  gold,  are  the  moving  spirits  of  existence,  atid  ll>c 
centraliiation  of  power,  the  despotism  of  ambition,  and  the  oligtrcJiy  of  we»Ilb 
threaten  the  stability  of  our  iiistitutions 

The  Parthenon  and  Panthenon  are  but  the  melancholy  monumetiu  of  a  ^o- 
rious  liberty  lost  through  the  same  influences  which  arc  about  us  now.  All  the 
past  is  eloquent  with  the  wrecks  of  nations,  ^al!  we  allow  these  insidious eitls^ 
and  they  are  menacing  evils  if  there  are  any  parallelisms  of  history,  to  creep  upon 
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us  lik«  ihe  sleep  of  deiih?     Fvery  year  leads  us  further  ftom  the  ancient  land- 
marks and  increases  our  responsibilities. 

"  Revolutions  sweep 
O'er  eaith,  like  troubled  vision!  u'cr  the  breast, 
Of  dreaming  torrow;  cities  rise  and  sink, 
Like  bubbles  on  the  water;     *     new  empiies  rise, 
Gathering  the  strength  of  hoar>'  centuries. 
And  rush  down  like  the  Alpine  avatuichc, 
Startling  the  nations." 

If  we  perish,  it  will  be  by  our  own  hands,  and  the  fate  of  the  Amencan  Re- 
public lies  in  the  hearts  of  all  the  people.  How  tlien  may  we  perpetuate  thb 
beautiful  fabric?  All  the  immoriaU  who  framed  thai  wise  compact,  the  Consli- 
tuiton,  relied  upon  the  universal  intelligence  of  Ihe  people.  WaAhiuyton  in  his 
farewell  address  said;  "Promote  then,  as  an  object  of  primary  importance, 
inslitiicions  for  the  general  diffusion  of  knowledi^e.  In  proportion  as  Che  siruciutc 
of  a  government  gives  force  to  public  o[jinion,  it  is  csKntial  that  public  opinion 

Id  be  enlightened.'* 

Much  need  then  (or  the  common  school! 

Here  indeed  is  "a  government  which  gives  force  10  public  opinion!"  To 
do  this  is  lo  make  man  a  free  agent,  to  give  him  Ihe  right  to  ihink,  and  to  ex- 
press his  thoughts  in  shaping  his  own  governmenl.  No  stream  can  rise  higher 
than  its  source.  The  ignorance  of  Ihe  one-man  power,  the  king,  has  built  the 
tyranny  of  the  ages.  Will  a  government  founded  upon  the  ignorance  of  the 
many  be  les$  fatal  to  the  wants  of  man  ?  Ignorance  ti  sUvery.  It  has  forged 
every  link  in  the  chain  of  oppression  since  the  world  began.  It  has  pressed 
down  every  thumbscrew,  revelled  ^pon  every  rock  And  at  every  stake  through 
all  the  dynasties  of  the  past,  reared  lu  dark  throne  in  the  dungeon's  cell.  Kduc&r 
tion  is  liberty  and  light.  This  civilization  is  its  most  beauteous  Rower,  tt  tux 
built  the  cathedral  dome  and  the  hall  of  justice,  ll  has  steeled  the  brain  and 
warmed  the  heart.  One  morning,  not  long  ago,  it  touched  its  xcnith.  Reach- 
ing out,  with  sublimes!  wisdom  into  the  inlinite  air  above  us,  it  caught  the  slum- 
bering lightning  there,  and  freighting  it  with  America's  sweet  message  of  sympathy, 
flashed  it  underneath  a  thousand  miles  of  ocean's  brine  to  comfort  a  wrroviog 
enoiher's  heart,  the  Queen,  Victoria,  mourning  for  the  Princess  Alice.  Heieiia 
government  giving  force  to  public  opinion — shielded  with  .in  invincible  cuastilu- 
tion,  that,  strong  in  its  provisions,  beautiful  in  its  symmetry,  the  ark  of  our  politi- 
cal safety  and  the  bulwark  of  our  freedom,  for  over  one  hundred  years  has  car- 
ried us  on  through  siorm  and  disaster  and  death  to  the  infinite  pouibililtes  of  the 
prcseni.  Much  need  then  for  the  future  of  an  intelligent  people,  of  an  enlightened 
public  opinion  1 

A  recent  writer  on  the  constitution  says  :  "  .\merica,  free,  happy,  and  eo- 
lightened  as  she  is,  must  rest  the  preservation  of  her  rights  and  liberties  upon  Ibc 
vinue,  independence.  Justice  and  sagacity  of  ihe  people.     If  either  fail,  the  Re- 
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public  is  gone.  Its  shadow  may  lemain  viih  all  the  pomp  and  ctrcutiisiincc 
and  tricliciy  of  govetntncnt,  but  its  vital  power  will  hsvc  departed."  Spc^kiag 
further  and  pointing  to  their  future  he  sa>t:  "  In  Americi,  the  demagogue  nu) 
ariic,  as  well  as  elsevliere.  He  is  the  naturil,  though  spurious  growth  of  reputv 
tics;  and  tike  the  courtier  he  may,  b}'  his  bUiidiahmcnis,  delude  the  ears,  atxl 
blind  the  eyes  of  the  people  to  their  own  destruction.  If  ever  ihc  day  shall  amn 
in  which  the  hesl  (alemi  and  the  best  virtues  shall  be  driven  from  office  by  io< 
trigue  or  corruptioD,  by  the  ostracism  of  the  press,  or  the  still  more  unielentag 
pcrsccuiioQ  of  party,  legislation  will  cease  to  be  nalional.  It  will  bewiurby 
accident,  and  bad  by  system." 

IX}ok  about  you!  Even  now  the  wheels  of  government  are  jarring.  In  i 
valley,  before  whose  annual  wealth-producing  qualities,  the  valle)*!  of  the  NilCi 
the  Euphrates  and  the  Aiiuzon  dwindle  into  utter  in&igniricaiice,  ts  heard  in  u^ 
mistakablc  portent,  ihc  cry  of  oppressive  taxation.  New  parties,  the  mush'iooo 
growths  of  au  hour,  spring  full  armed  with  all  the  fatuous  prmdples  of  immediitt 
salvation  into  tlie  arena  of  political  strife.  Designing  leaden,  with  glittenog  pic- 
tures of  sudden  reform,  whose  throats  are  hoarse  with  preaching  the  miriculoui 
deliverance  of  the  dear  people,  are  lashing  the  t;ea  of  popular  feeling  into  vata 
of  exciteineiii,  that  threaten  to  loose  us  from  all  the  revolutionary  Undmaib 
Senates  arc  disiuptcd  over  the  api>ointmcnt  of  a  single  officer.  It  is  claimed  llal 
with  all  our  boasted  IJecdota  we  have  no  power  upon  the  high  seas,  aud  lessibn 
our  due  prestige  among  the  nations  of  the  earth,  and  with  all  the  civil  questiom 
that  arise  from  the  conflicting  interests  of  fifty  millions  of  people  detrandingi 
nicer  adjustmcni,  legislative  bodies  arc  thtowu  into  fcvci-hcat  and  days  upoo 
days  of  discussion  over  the  re-inslateinent  of  some  military  chieftain. 

And  yei  in  a  government  where  alt  good  comes  from  the  people,  accotdiiii; 
to  z  late  census,  over  five  and  a  half  millions  of  persons  over  the  age  of  ten  yun 
could  neither  read  nor  write,  Of  our  adult  males  seventeen  pet  cent  were  iltitfl' 
ate  and  of  our  adult  females  twenty  three  per  cent.  Again,  5ftr  per  cent  of  «B 
ihe  crimmaU  are  dericient  in  education,  and  a  high  authority  speaking  of  At 
United  Stales  says  that  "One-third  of  ail  the  criminaU  are  totally  uneducaltd 
four-fifths  are  practically  uneducdled,  and  the  proportion  of  criminals  from  Ibt 
illiterate  classes  is  at  least  ten-fold  as  great  as  the  proiKirtion  from  those  hsTini 
some  education." 

Sutislics  further  show  that  "  the  proportion  of  paupers  among  illiteraiw  it 
sixteen  ittnes  as  great  as  among  those  of  common  education,"  and  that  an  import- 
ant relation  exists  between  education  and  health.  Think  of  it  in  a  land  where  ilie 
ballot  is  the  only  king,  the  balance  of  power  is  in  the  hands  of  the  uneducated. 
Our  domain  is  wide,  and  in  addition  to  our  native  illiteracy,  thousands  of  the 
lower  classes  of  other  nations  are  crowding  to  (he  polls.  Time  was  when  there 
was  only  the  Kast  and  the  North,  now  there  is  the  Weal  and  ilie  South  I  It  self- 
preservation  a  less  primal  law  with  nations  that  with  individuals?  If  public  vir- 
tue and  citizenship  rest  upon  the  education  of  the  masses,  should  not  the  Stale 
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^»c1  the  education  of  her  subjects  ?    Surely  the  need  oi  the  preseui  Iiuur  is  a 
I  iotelligeace  gtouaded  in  the  hearu  of  ttie  people. 

W*e  aie  all  of  us  parts  of  ihe  mighty  whole.     Your  voice  and  my  voice  form 

'put  in  the  destiny  to  come.     Your  vote  and  my  vote  help  to  frame  ihe  tiiai* 

<i^  ilnictute  of  our  laws.     Those  who  have  gained  the  heights  and  are  looking 

^i,  u[>cn  the  thousands  yel  toiliag  to  teach  the  high  plain  of  truth  and  virtue 

aad  icnowlcdgc  should  send  all  the  succor  of  a  strong  government  to  aid  them 

nuciiit  the  steeps  of  ignorance.     Storms  are  breving.     If  the  Stale  do  noi  educate 

the  children,  let  her  beware  the  hour  of  peril,  when  to  their  hands  shall  fait  the 

reins  of  govcinmcnt.     Spread  wider  the  iitAucuceof  ihecommon  school.     Guard 

it  with  the  strong  arm  of  the  treasury.     Why,  in  the  Congress  just  closed  at  least 

tea  pension  bills  have  been  introduced  and  one  important  educational  measure  I 

See  (hat  the  tcjichcts  of  the  child  that  is  to  bear  the  burden  of  the  State  arc  taught. 

KUa  the  hand  of  a  dauber  paint  tlie  "  Madonna"  of  Raphael,  or  the  hand  of  a 

t>Ueksmiih  chisel  the  "  Minerva  "  of  Phidias  ?    We  educate  commanders  of  men 

a-t  Annapolis  and  Wen  Point;  should  the  great  army  of  pupils  be  without  leaders 

t hit  arc  trained?     Ccnaiiity,  lie,  who,  from  the  State's  point  of  view,  says  that 

tbc  teacher  coit  take  Ihe  delicate  tablet  of  the  child's  mind  and  write  upon  it  the 

eternal  characters  of  love  and  truth  and  knowledge  without  being  a  consummate 

Artist,  t&  a  traitor  to  his  country  and  unworthy  (he  civilization  which  gax'e  him 

If  the  abuses  about  us  give  rise  to  a  wish  for  a  limited  power  to  control  the 

op<niions  of  btjte,  thea  it  is  evident  that  there  are  delects  in  out  system,     Let 

Ua  educate  more  with  reference  to  the  State!     Let  the  child  lisp  with  its  first 

nsBibett  the  words  "  Home"  and  "Country.'*     From  Kindergarten  to  Univer* 

*Myi  teach  the  ethics  of  citizenship.     Abstract  mathematics  will  never  nuke  a 

pAltiM.     Merc  knowledge  is  cold,  let  it  be  more  of  a  atepping-slone  to  an  undei- 

vtniding  of  the  laws  of  society.     Better  to  be  without  grammar  than   without 

political  economy.     Teach  the  "  Why  "  in  history  rather  than  the  "How  "and 

Umlcaic  ihc  lessons  of  p«ace  rather  than  the  lessons  of  war.     Repeat  ever   and 

A'*i}s  the  politicai  story  of  the  Kcvolutlon.     Teach  more  of  Ihe  laws  of  the  land 

udspecnUte  less  about  the  inscructable  laws  of  niture.     If  you  dissect  s  flower 

oritll  the  lerraon  in  a  stone,  teach  .ilso  that  all  the  bright  infinity  about  us  beats 

'ttponsivc  to  the  heart  of  man  with  lovc  and  tenderness  and  truth.     Crown  the 

tif«  pies«ot  "  Now  "  with  the  gem*  of  the  good,  beautiful,  and  true. 

Under  the  present  school  s)'Stem  of  the  United  States,  too  little  iitentton  is 
pit]  to  the  education  of  the  cititen.  We  should  begin  eoily  to  leach  of  govern' 
•tai  and  of  our  relation  to  the  Sute.  New  men  are  acquainted  with  all  the 
lt"i  ibal  environ  iheni.  Remember,  that  a  large  per  cent  of  our  school  childien 
tttte  «hool  at  the  age  of  fifteen  to  enter  the  workshop  and  the  store  and  to  labor 
B  the  plow.  If  they  do  not  learn  here  of  the  varied  institutions  of  our  govern- 
■nt,  u  it  true  that  they  may  learn  without  bias  from  the  public  huiitiugs  ? 

Oil,  there  are  minds  to  be  fed.     Thousands  have  never  yet  seen  the  light  of 
iraih.     The  prince  and  the  pauper  are  alike  slumbering  in  our  midst  while  arrant 
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poHiicians  are  wearing  the  w»q)  and  -wooi  of  destiny  for  the  generations  thai 
moving  oil  to  uke  llicir  pl«e.  The  child  in  the  mine,  and  the  child  in  the  gi 
lighled  parlor,  the  child  of  the  hungering  beggar  and  the  child  of  the  devotee 
fashion,  ihj  child  on  the  high  road  to  prizon  and  the  child  climbing  the  coovi 
walls,  the  child  of  the  faro  dealer  and  the  child  of  the  Giock-gambler,  «h 
homes  are  dark  with  poverty  and  want  and  toil,  or  rich  with  sparkling  gold 
bright  with  folly's  case,  will  never  learn  therein  the  duty  whkh  they  owe 
righteous  law.  With  horixon  lifted  but  a  span,  the  shrunken  circle  of  their  lie 
is  filled  with  self,  and  as  the  ship  of  state  sails  on,  they  laugh  or  cur&e,  and  hti 
care  who  guides  the  craft,  ai  long  as  freedom  lasts  and  sun*  are  bright  arid  w 
«re  fair,  the  puppets  of  designing  men,  the  heav)*  freight  of  human  dross. 

Lei  not  the  Slate  become  a  painted  ship  upon  this  painted  ocean  of 
degradation,  indolence,  ignorance,  and  politic  1  death.  A  little  freedom  mtj 
become  a  dangerous  thing.  You  say  that  from  the  northeast  there  come  lie 
muttering  thunders  of  a  deadly  war  between  Capital  and  Labor.  Is  it  not  poso- 
blc  lo  lift  the  one  up  to  the  softened  tenderness  of  the  other.  If  we  could  bulteacA 
those  who  control  the  militonii  of  the  earth  the  value  of  a  single  human  soal,  think 
you  that  capital  would  oppress  the  virtuous  poor?  But  what,  you  say,  can  Urn 
State  do?  Reh'gion  alone  can  compass  this  Who  can  improve  the  mind  «1ko 
the  body  is  racked  with  toil  from  morn  till  night?  Can  the  State  expect  inKft- 
geiice  from  its  subjects  when  it  does  not  provide  from  out  the  beautiful  lool^ 
of  heaven  a  single  hour  in  the  day  when  the  groping  mind  may  turn  to  sciefxt, 
or  literature,  or  poUtics?  Speed  the  time  when  the  law  shall  lay  its  hand  aptx* 
unfeeling  wealth  and  say ''the  laborer  is  worthy  of  his  hire;"  respect  thod  ibc 
untutored  child,  and  know  that  honest  toil  shall  not  be  measured  by  the  greed  of 
gold  Let  the  State  answer  >hc  qncslion  of  the  English  Dickens,  "  Oh,  ermtofd 
judge,  whose  duty  to  society  is  now  to  doom  the  ragged  criminal  to  punithment 
and  death,  hadst  thou  never,  man,  a  duty  to  discharge  in  barring  up  the  htiodtcd 
open  gates  that  wooed  him  to  the  felon's  dock,  and  throwing  but  ajar  the  porislt 
to  a  decent  life!'' 

The  question  of  wages  and  wealth  is  paramoanl  with  us  now.  The  ioaSeM* 
ble  rights  of  life,  not  passive  animal  existence,  of  liberty — not  freedoin  of  body  bat 
of  the  thinking  soul  to  soar  siarward,  of  the  pursuit  of  happineis — not  to  accu- 
mulate projjcrty,  but  to  search  with  unwasling  energy  for  the  highest  good— ve 
threatened  with  destruction,  and  if  the  Stale  does  not  preserve  ihem  whole  ind 
true,  the  doom  ol  the  Republican  idea  is  sealed  forever.  Long  ago,  Chailes 
Dickens,  who  from  the  dust  in  the  highways  of  life  searched  outthe[e3rls 
wrote : 

"Iflhose  who  rule  the  destinies  of  nations  would  bul  remember  tlus— if 
they  would  but  think  bow  hard  it  is  for  the  very  poor  to  have  engendeted  ■« 
Their  hearts,  that  love  of  home  from  which  all  dotnestic  vinues  spring,  when  tbel| 
lire  in  dense  and  squalid  masses  where  social  decency  is  lost,  or  rather  nev 
fiaund — if  they  would  but  turn  aside  from  the  wide  thoroughfares  and 
houses,  and  strive  to  improve  the  ^-retched  dwellings  in  by-ways  where  onlypo' 
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r  liJiiy  Walk-  many  lovr  roofs  irould  pmot  more  truly  to  the  sky,  than  the  loftiest 
eeple  that  doiv  rears  proudly  up  Trom  the  midil  of  guilt,  and  crime  and  horrible 
iseaset,  to  mock  them  by  its  conirast.  In  hollow  voices  from  workshop,  hmpi- 
ll,  and  jail,  this  truth  is  preached  from  day  10  day,  and  has  been  proclaimed  for 
ear^.  It  is  no  light  matter— no  outcry  from  the  working  vulgar— no  mere  tiucs- 
Dn  of  the  people's  health  and  coiiifoits  that  may  be  whistled  down  on  Wednesday 
ightx.  In  iove  of  home,  the  love  of  country  has  its  rise ;  and  who  are  the  truer 
itriots  or  the  better  in  time  of  need — those  who  veneraie  the  land,  owning  i(« 
ood,  and  sircam,  and  earth,  and  all  that  they  produce?  or  those  who  love  their 
9un1ry,  boasting  not  a  foot  of  ground  in  all  its  wide  domain  ?" 

The  fault  with  our  public  school  system  is  that  wc  educate  too  much  the 
thtd  and  too  little  the  heart.  Freedom  of  religious  worship  do«  not  forbid  the 
talc  from  becoming  a  great  moral  educator.  It  is  because  of  this  same  want 
lat  the  Nihilism  of  Russia  ii  propagated  by  the  students  of  the  uni^ersitin. 
itid  ihcre  can  be  no  wonder  at  the  mad  resolve  lo  exlerminale  ihc  aristocracy 
Hd  organize  society  anew,  for  there  the  serf  his  no  voice  in  ihc  naiional  council*, 
p  star  of  hope  upon  which  lo  fasien  his  faith,  nothing  in  the  future  but  slavery 
|-  if  he  disobey  the  behests  of  Ihe  C»r,  the  mental  and  moral  leprosy  of  a  Sibe- 
bn  exile.  But  here  the  serf  \i  a  sovereign  if  the  State  can  but  point  out  the  way. 
'cacb  them  not  only  the  duties  of  the  citizen  to  the  Stale  but  of  the  man  lo 
hciety. 

This  is  pre  eminently  an  age  of  doubt.  And  when  the  State  essays  lo  edu- 
Rle,  let  it  not  be  forgotten,  that,  "all  |>rlviite  virtue  is  but  public  good."  Shakc- 
bearc  said: 

^B  "  There  is  a  mystery  in  the  <ouI  of  State 

^^^^—^  Which  haih  an  operation  more  divine 

^^^B  Than  breath  or  pen  can  give  expressure  to." 

That  mystery  is  the  soul  of  man.  Oh,  who  can  tell  what  life  is?  Here— 
;ime  "  Litlte  Nell  "  laughs  sweetly  in  the  sunshine,  and  whiipcrs  of  love — there, 
K  winds  of  winter  ^ic  whistling  keenly  through  the  gray  locks  of  some  maddened 
•car;  here  is  a  station  of  honor;  there  is  a  put  of  taamc;  here  i%  a  poet's  statue 
I  Westminitter  Abbey ;  there,  somebody's  darling  is  buried  in  a  potter's  (leld ; 
ere  is  the  heroic  patience  of  a  broken  heart ;  iheie,  a  plunge  into  the  dark  river ; 
ere,  the  lowly  follower  of  the  holy  Nazarcnc^  there,  he  who  uking  his  burden 
yx  a  ptllow  "  lies  down  to  dreamless  sleep."     Ah, 

b"  Happy  the  many  to  whom  life  displays 
Only  the  Haunting  of  its  tulip  flower ; 
Whose  minds  have  never  bent  to  scrutinize 
Into  the  maddening  Riddle  of  the  Root, — 
Shell  within  shell,  dream  folded  over  dieam." 
j      *HG  vcean  of  human  life  ts  never  ai  rest.     Between  "  two  eternities,"  tirug* 
png  against  the  bars  of  circumstacice,  striving  to  pierce  the  wavering  gloom  of 
unknown,  human  life,  faint  with  the  oppressive  environment,  from  the  great 


368 


KANSAS  CITY  fteViSW  Of  SC/EJ>/CR. 


soliury  dc«p  uf  thought  cries  "whither  aod  vrhence."  Keligioa,  tike  i.  vamm 
upon  Morm-tiMscd  w<iter&.  says  "  peace,  be  still,"  and  hope  nestles  in  the  hanin 
hcan.  Science,  with  a  loud  voice,  makes  Rc^on  say  "thou  knowcst  not."  be- 
lieve otAy  in  knowledge,  and  Doubt  becomes  the  autocrat  of  the  prescDt  A 
great  conflici  Is  going  on  Sacred  ritadels  of  Taith  and  ereed  are  hard  beset  by 
the  armies  o(  reason  and  discovery. 

Let  not  the  smolce  of  the  conflict  cloud  the  vUioB.  There  are  some  laws  of 
action  true  in  the  nature  of  things.  TTitse,  the  SiaU  thould  discor^tr.  The  Repiib> 
lie  of  Rome  fell  with  the  fall  of  her  godt.  How  many  of  the  reckless  lives  about 
us  stranded  every  day  upon  the  rocks  of  crime,  fall  through  the  utter  vacancy 
which  follows  in  the  track  of  materialistic  and  agnostic  tendencies? 

Robertson  has  »aid:  "It  is  an  awful  hour  when  this  life  has  lost  its  meu- 
tog  and  seems  shriveled  into  a  span  ;  when  the  grave  appears  to  be  the  end  of 
all,  human  goodness  nothing  but  a  name,  and  the  sky  above  this  universe  a  dead 
expanse,  black  with  (he  void  from  which  God  himself  has  disappeared.  In  tin 
fearful  loneliness  of  spirit,  when  ihosc  who  should  hare  been  his  friends  md 
counsellors  only  frown  upon  his  misgivings,  and  profanely  bid  him  sdflc  doubu. 
which  for  aught  he  knows  nay  arise  from  the  fountain  of  troth  itself;  to  extin- 
guish as  a  glare  from  hell,  that  which  for  aught  he  Icrtows  may  be  IJghi  fron 
licareti;  and  everything  seems  wrapped  in  hideous  uncertainty,— I  know  bm  one 
way  in  which  a  man  may  come  forth  from  his  agony  scatheless :  it  is  by  holding 
fast  to  these  things  which  arc  ccrlaia  still, — the  grand,  Mmple  landmarks  of  nc> 
rality." 

More  than  eighteen  hundred  years  ago  there  was  born  into  the  world  a  creed 
of  love  and  duty  saying — "love  thy  neighbor  as  thyself" — beside  the  puniy  of 
which,  the  codes  of  Confucius  and  Buddha,  the  Light  of  Asia,  become  but  glitter- 
ing baubles  of  oriental  fancy,  If  it  be  not  the  province  of  the  State  to  do  mfKt, 
while  the  "now"  is  being  drowned  in  ihe  wild  search  for  the  secrets  of  tht 
future,  then  through  all  the  nei-work  of  the  schools,  let  it  lift  high  this  bania, 
upon  which  is  written  in  letters  of  light  the  word  "  Humanity."  Then  as  Ten- 
nyson wrote ; 

"  Let  knowledge  grow  from  more  to  more, 
But  more  of  reverence  in  us  dwell ; 
That  mind  and  soul  according  well 
May  make  one  music  as  before." 

Bui  the  school  is  not  the  only  agency  bjr  which  the  Sute  may  elevate  ibe 
moral  i.\\d,  intellectual  tone.  The  priton  and  the  hospital,  the  stage  and 
the  stump,  the  press  and  the  public  library  may  be  made  more  ennoblisg. 
LooV  at  your  prison-houses  !  Thtrt,  is  need  of  radical  reform.  Now,  Ibey  ait 
great  arsenals  of  trade.  Hundreds  arc  at  work— a  task  unfinished,  the  Uih  of 
the  blind  cell  follow.  A  half  hour's  religious  service  on  Sunday  at  the  muztle  A 
a  repealing  rifle,  the  only  food  for  the  soul.  A  government  of  fear  I  Bui  read 
the  mental  transformation   which  Victor   Hugo  paints  in  the  character  of  Jeaa 


jean,  who  for  seventeen  years  toiled  as  a  gallejr  slave  for  steallog  one  loaf  of 
bread,  and  you  wil!  behold  the  demons  which  the  State  manufactures  every  day. 
Can  you  wonder  (hat  the  convict  goes  forth  with  a  hell  in  his  bean,  to  prey  upon 
bis  fellow?  Wipe  out  forever  the  miserable  doctrines  that  ihey  should  be  self- 
nsuining,  and  tax  the  pure  in  heart  that  those  who  have  committed  the  crimes 
ipay  be  shown  the  way  of  life,  and  inaugurate  more  of  the  reign  of  love. 
'  Redeem  the  stage.  I^t  virtue  and  peace  beware  when  the  populace  applaud 
the  scandals  of  life  when  rehearsed  before  the  glare  of  the  footlights.  But  the 
^y  has  its  audience  no  less  than  the  pulpit.  It  may  be  made  to  touch  the 
heart  and  generate  noble  aspirations  when  ail  else  fails,  Keep  its  teachings  pure. 
A^ay  with  the  tawdry  representations  of  ihr  hour  when  the  terrible  night-rider 
KDd  the  debauche  of  society  are  paraded  before  the  public  mind.  Let  character 
be  the  burden  of  the  story  recited,  and  orchestra,  dress  and  scenery  be  but  ex- 
quisite settings  in  which  to  present  an  ideal  life. 

[         Again,  if  we  would  have  the  ballot  the  potential  factor  in  American  politics, 
Kl   the  press  above  all  other   means  of  our  popular  education,  banish  from  its 

lumns  the  baneful  evil  of  party  spirit.     Principles  are  the  only  vitalities  which 

mj  organize  men  into  parties.     With  the  telegraph  and  the  railroad,  the  press 

become  a  household  treasure,  and  the  home  and  family  are  banned  or  blessed 

its  tone  is  pure  and  wise,  or  slanderous  and  uiipotitic.     Its  freedom  should  not 

computed  alone  by  the  will  of  man,  but  rather  by  the  will  of  the  State. 
This  is  the  most  "  solemn  experiment "  in  human  government  the  world  has 

E(r  witnessed.     If  there  are  abuses  and  neglects  in  government  about   us  now, 
should  slay  the  tide  while  yei  wc  may.     If  ignorattcc  is  an  evil  which  forms  a 
nding  menace  to  good  government,  then  look  well  to  our  schools  and  all  the 
nobling  influences  of  our  civilization.     11  is  easier  to  tear  down  than  to  build 
ip.     A  breath  uf  tyranny,  the  revolution  of  a  single  day,  the   proscription  of  a 
nngte  prerogative,  may  bear   us  swiftly  lo  anarchy  and  ruin.     The  past  remains 
:na'tcrablc.     It  is  a  "  lighthouse  in  the  great  sea  of  time"  and  no  act  of  ours 
lean  dim  the  lustre  of  a  single  star  in  the  galaxy  of  the  revolutionary  heroism, 
ul  other  generations  will  judge  our  work.     We  must  account  to  the  future  for 
e  "blessings  which  have  been  transmitted  to  us."     Let  us  Dot  "(juench  the 
Ight  which  is  rising  upon  the  world.     Greece  cries  lo  ns  by  the  convuUed  lips  of 
icr  prisoned,  dying  DcmoMhenes;  and  Rome  pleads  with  us  in  the  mute  per- 
asion  of  her  mangled  Tully."     But  if  an  enlightened  people  shall  preserve   the 
(pure  principles  of  our  forefathers  as  a  princely  heritage  to  those  of  another  day, 
^what   imagination   can  picture  the  ine^ble  glory  that  may  surround  the  humrin 
Boind  in  the  century  to  come.     To  what  liberation  of  soul,  to  what   surpassing 
civilization,  lo  what  peace  of  government  shall  the  world  how  down.     If  king 
khere  be,  hii  throne  will  tremble  and  the  humblest  peasant  in  far  olf  Siberian  waste 
irill  feel  the  thrill  ol  life  run  through  his  soul,  and  if  he  shall  but  make  the  school 
and  the  press  the  arbiters  of  our  destiny,  perhaps  soon  will  be  realized  Jorc^ain 
illei's  wondrous  prophecy  of  the  West :     "The  sea  of  seas  shall  rave  and  knock 
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at  the  GoldcD  Gate,  but  this  shall  be  the  Tinclaad,  ihe  place  of  rest,  ibat  the  old 
Cicek  sought  forever  tu  find.     'Iliis  will  be  the  Und  of  eternal  afternoOD, " 


THE  TKXT-BOOK  AS  AN  ELEMENT  IN  SCIENCE  TEACHING. 

PROF.    GItJIBItT    B.    NORBISOH. 

When  a  child  first  awakens  to  consciousness  he  finds  himself  surrounded]  br 
a  world  of  wonders,  a  trorld  of  varied  lortns  and  forces  ol  which  he  is  himself  i 
pari.  This  has  been  the  common  expcricDce  of  every  iQtclltfeot  child  since  man 
first  inheliiied  the  eailh.  The  extent  of  the  individual  man's  knowledge  anil 
understanding  of  the  multitude  of  material  objects — animate  and  inanimate— la 
their  inanifold  relations  to  one  another  and  to  himself,  fixes  his  real  standing  aii 
Kicntist,  for  science  is  the  knowledge  of  the  facts  of  nature  system atiicd  u  Vs 
their  relation,  aRrceracnt  and  difference,  cause,  etc.  The  extern  of  any  indiviii- 
ual's  understanding  dejiends  on  the  age  in  which  he  lived,  the  native  abOily  pi»- 
sesscd  by  him,  and  the  char.icteT  ot  the  influeoccs  suiTOundtng  His  life. 

The  process  of  systematizing  the  world's  knowledge  has  b«en  long  and  Ulfr 
rious,  each  age  and  generation  contributing  its  mite.     The  first  condition  of  »M) 
material  progress  from  ^gt  to  age  lies  in  the  record — the  rtrcordcd  mental  eipr 
rience — of  each  age  for  the  use  of  the  next.     Wiihonl  such  recorded  esperien« 
no  progress  could  be  made,  for   then  each  child  would  begin  where  hit  ftllKt 
began,  Instead  or  where  his  father  left  off.     The  ideas  of  all  who  try  to  interpcci 
the  appearances  ol  nature,  without  first  availing  themselves  of  ancestral  cxpeHcsK 
as  recorded  in  books,  are  about  as  crude  and  primitive  as  are  the  earliest  records 
of  the  ancient.^     To  properly  direct  the  young  in  llieJr  efforts  to  understand,  *■ 
terprct,  and  utilize  the  facts,  phenomena  and  forces  of  nature  is  the  busincu  oi 
the  teacher  of  science.     Now,  the  chief  means  in  this  process  is   the  icxlbook. 
I  am  aware  that  lately  much  has  been  said  and  written  intended  to  lead  to  a  con- 
clusion directly  opposite  regarding  textbooks  and  to  make  them  secondary  *sA 
unimportant  factors  in  science  teaching.      Because  text-books  are  often  misused  in 
ihc  hands  of  teachers  who  know  not  how  to  use  ihem — teachers  who  teach  bf 
pages  and  not  by  subjects,  stuffing  the  memory  and  neglecting  the  reason— many 
have  been  erroneously  led  into  the  belief  that  text-books  arc  the   ntxl   thing  V) 
useless,  and  that  pupils  should  "study  nature  ff>r  themselves."     This  pedagogic 
reaction  that  has  led  well  meaning  and  enthusiastic  teachers  to  the  extreme  of 
condemning  the  principal  means  of  scientific  leirhing.  has  resulted  from  the  preva- 
lent abuse  of  this  means  by  not  connecting  it  sufficiently  with  ihc  objects  it  treats,  to  j 
make  it  understood  and,  therefore,  of  any  value.     One  of  these  extremes  is  aboin 
as  censurable  as  the  other.     One  leads  to  encyclopicdic,  stultified  cramming,  the 
other  to  diffusion  and  dissi|>ation      A  text  book  in  any  department  of  science  is 
supposed  to  treat  its  subject  in  a  general  way — to  stale  clearly  the  main  pnadptes 
of  the  science,  preceding  each  by  a  sufficient  number  of  examples  and   facta 
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iD«k«  thoM  priDciplcs  undcTStood.  1  onl^  refer  to  thoK  text-books  prepared  by 
authors  who  koow  how  to  leach,  ind  not  to  ihose  whose  arritngemeDt  violates  (he 
proper  method  orpreseauiinn.  The  mistake  has  been  not  in  teaching  the  text- 
book loo  much  but  in  noi  leaching  it  enough — in  not  leaching  it  |>roperty.  In 
the  short  ItiQc  givcD  to  the  stud)'  of  each  bcanch  of  science  in  our  schools  that 
cour&e  thould  be  pursued  which  will  best  pre^urc  the  student  to  continue  the 
studies  thus  begun  or  to  engage  in  the  activities  of  a  business  life.  What  wiU 
bot  prepare  the  student  to  continue  the  study  thus  begun  ?  Some  say  take  him 
into  the  woods  and  let  him  "slud)^  nature  for  himself."  Others  will  tjuoic  Prol. 
Agassiz,  who  i)  reported  to  have  said  to  some  puj/ilt  who  came  to  him  for  inttruc- 
tioQ  :     "I  hope  you  have  not  brought  any  books,  1  don't  want  you  to  read." 

A  child  who  "studies  nature  for  himself,"  with  no  definite  plan  marked  out 
for  him  u|K>n  which  he  can  concentrate  his  |>owcts  of  thought,  will  sec  and  notice 
as  many  things  of  minor  importance  anil  of  no  relevancy  to  the  subject  at  hand, 
as  things  that  will  lead  to  unification  and  generaliiation.  He  perhaps  coliecls 
together  a  lot  of  tra«h,  takes  it  home  and  <:.ilU  it  his  cabinet  He  reaps  a  harvest 
of  bugs  and  butterflies,  and  thrusts  pins  through  their  sensitive  bodies  in  the  name 
ofBCtCDce.  His  mental  impressions  and  conceptions  will  be  made  wholly  on 
appearances.  His  classifications  will  be  made  with  reference  more  to  appear* 
ances  then  to  organic  tttuctute  and  tissue,  for  it  took  ages  of  accumulated  expe- 
rience to  reach  such  a  method  of  classification  ;  and  our  little  "  investigator  "  is 
denied  this  because  it  Is  "second-handed"  and  may  not  be  true.  He  perhaps 
acquires  a  mighty  zeal  in  his  work.  It  is  eaay  and  a  good  deal  like  play  to  wan- 
der in  the  woods  and  "collect  specimens."  He  goes  on  till  his  collections  swell 
lo  formidable  proportions;  and  if  he  does  all  this  without  the  aid  of  a  text-book 
he  will  be  as  much  of  a  scientist  as  Adam  got  to  be. 

U  there  is  anything  lor  which  wc  have  reason  to  be  thankful  it  is  that  we  live 
in  an  age  that  makes  science  possible  ;  but  nolhmg  like  true  science  is  possible 
with  a  boy  who  pursues  the  above  described  course.  I  would  not  be  understood 
as  depreciating  the  value  of  cabinets  and  hittoitcal  collections.  On  the  contrary, 
my  appreciation  of  them  and  their  true  place  in  teaching,  I  shall  try  to  make  ap- 
parent in  the  course  of  this  discussion.  How  then  shall  the  pupil  in  the  short 
time  allotted  at  school  vet  the  best  possible  start  i*  I  shall  precede  the  answer  to 
this  question  by  a  quotation  from  Wm.  T,  Hams,  who  is  probably  the  profound- 
est  thinker  in  pedagogics  in  this  country  :  "  The  Inisiness  of  a  school,"  says  this 
thinker,  "  is  to  enable  the  pupil  to  help  himsell  lu  the  accumulated  experience  of 
the  race  as  found  in  books."  Why  did  he  not  say:  as  found  in  nature?  Simply 
becaiue,  although  the  principles  of  scicniilic  truth  have  existed  since  man  began 
his  existence  here,  it  has  taken  the  combined  mental  activity  of  the  race  thousands 
t^  years  to  find  them  out.  Whatever  method  then  will  best  enable  the  pupil  to 
appropriate  understandingly  what  b  now  the  common  properly  of  muikind  is  the 
true  method.  Some  uuc  has  said  "  that  the  business  of  the  teacher  is  to  teach 
the  pnpil  how  to  read."  When  this  is  understood  in  its  full  meaning  it  contains 
all  there  is  in  teaching.     There  are  more  pupils  Icare  school  who  do  not  knuw 
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how  to  read  than  there  are  who  can  not  conjugate  a  (>reek  verb,  or  identify  the 
geological  formaiion  on  which  they  stand.  I  meao  by  reading  simpty  gftHag 
thought  f rem  the  printed pagr.. 

Now,  teachers  who  are  so  enthusiastic  on  teaching  nature  instead  of  books,  say 
the  children  du  not  understand  the  books,  and  then  make  that  a  reason  Tor  quit- 
ting  them.  A«  tersely  slated  by  Herbert  Spencer;  "They  by  their  method 
induce  stupidity,  and  then  straightway  maVc  that  stupidity  a  reason  Tor  their 
method."  They  would  say :  "  Come,  children,  it  takes  a  '  conscioua  effort '  » 
understand  this  author,  let  us  take  a  romp  in  the  woods  and  discover  these  prin- 
ciples for  ourselves."  They  romp,  sec  many  prcity  things,  collect  some  shining 
^elU,  kill  some  pretty  birds  and  come  back  refreshed  and  invigorated  in  spirits, 
but  perhaps  no  better  able  to  urvdersiand  the  "  horrid  liook  "  than  before.  They 
will  in  this  way  learn  many  interetting  things  and  profit  by  the  exercise,  but  still 
be  unable  to  read— lo  get  thought  from  the  book.  They  leave  school  wiihoM 
this  ability,  and  though  they  may  be  sharp  obKervers,  their  observations  will  be 
superficial,  for  they  are  not  deepened  by  the  thoughts  of  great  scientists  whox 
language  is  the  text-book  which  they  have  never  learned  to  appropria.te  becatM 
it  required  a  "conscious  effon."  Any  possession,  mental  or  material,  that  doet 
not  cost  effort  is  not  worth  the  having.  It  is  effort  and  tonscifw  effon  ihil 
makes  men.  The  tendency  to  relieve  pupils  of  effort  and  the  neglect  nf  that 
kind  of  tratning  which  teaches  them  how  to  make  it.  is  weakening  the  effidencr 
of  our  schools. 

t  will  now  try  to  make  myself  understood  regarding  what  I  believe  to  be  Ae 
proper  use  of  the  text-book.  I  do  not  mean  that  its  use  is  measured  by  the  nun- 
ber  of  facts  it  contains,  nor  that  the  chief  object  in  mastering  it  lies  in  the  hart 
knowledge  it  imparts;  but  that  its  mastery  implies  the  ability  Xortad — tointerpicl 
recorded  thought.  The  mere  facts  memoriaed  from  a  text-book  with  no  undri- 
standing  of  the  principles  they  teach  are  of  course  worse  than  useless ;  and  their 
incumbrance  on  the  mind  is  even  less  beneficial  than  an  aimlen  ramble  in  die 
woods ;  and  it  is  this  use,  nr  rather  misuse,  of  text-books  that  has  resulted  in  the 
re-action  represented  by  the  misguided  advocates  of  no  text-books.  But  how  shall 
the  text-book  lie  understood?  How  shall  the  teacher  make  it  an  eflicieut  meant 
in  scientific  pursuit?  How  shall  he  make  it  a  slimuUtor  and  not  a  deadenct? 
A  complete  answer  to  these  (luestions  would  embody  (he  definition  of  a  true 
teacher.  Whatever  is  required  beyond  the  pupil's  own  resources  to  enable  him  » 
understand  the  subject  at  hand  must  b«  furnished  by  the  teacher.  The  value  of 
the  teacher  lie."*  in  seeing  just  what  and  Iiow  much  is  needed,  and  how  to  applr 
it.  An  occasional  pupil  will  be  most  benefited  by  receiving  no  aid  at  all.  He 
^udies  the  subject  from  the  hook,  thinks  about  it.  verifies  when  practicable  by 
experiment,  criticises  if  thought  nece!>3ary,  observes  its  bearmg  on  the experiencei 
of  life,  masters  the  entire  thought  of  the  author,  and  if  his  taste  leads  him  to  be  b 
specialist,  having  thus  appropriated  ancestral  experience,  he  is  able  then  to  put* 
«ue  the  snbject  independently  and  add  his  might  to  scientific  progress.  But  thi 
majority  of  pupils  will  need  some  aid  from  the  teacher  to  enable  them  to  read  the 
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•twntiSc  record— lo  Mudy  the  text-bcwk  proflwbly.  The  pupil'!  eye  ts  the  index 
UhitlhDUgbi,  and  the  teacher  know;  when  to  supply  aid;  and  a  few  apt  ques- 
(icau  will  serve  to  deternilQc  the  kind  needed. 

Now,  the  more  the  teacher's  resources  are  aided  by  illustrative  apparatus  and 
properly  arranged  cabinets,  the  belter.     Objective  representation  for  what  cannot 
otltertHse  be  conceived  should  always  be  at  hand,  and   much  depends  on  their 
Judicious  use.     Should  colteclions,  objects,  apparatus  and  illustrations  Tail  to 
ptDetntc  the  understanding  of  pupils  exceptionally  dull,  the  teacher  is  then,  to 
the  extent  of  his  time,  justified  in  "taking  to  the  woods,"  wiih  the  sole  object  of 
clcuing  up  the  dark  potni,  returning  when  this  is  accoinpli&hed  in  order  to  avoid 
the  menial  distraction  of  noticing  too  many  things  at  once.     Pupils  want  more 
conccQtratioD  and  less  diffusion.     A  continual  and  unnecessaty  ioterposition  of 
tject«  may  cultivate  perception  but  it  sacrifices  imagination  and  reflection. 

The  extreme  notion  that  pupils  should  be  relieved  from   books   in  scientific 

tody,  IS  only  a  single  phase  of  object-teaching,  the  perverted  use  ol  which  is 

foremost  in  ihc  ranks  of  cducaiional  crazes.     True  objective-teaching  b  no* 

«re  assailed,  but  only  Ihat  perverted  use  of  which  it  roainiams  that  a  thing  am 

«be  known  unless  ihe  learner  is  subjected  to  bodily  contact  with  it.     The  use 

f  objects  in  leaching  is  to  bring  subjects  of  thought  within  the  grasp  of  the  im- 

i.Binatiun.     When  the  lime  arrives  in  the  pupil's  mental  evolution,  thiit  a  subject 

b«  clearly  and  accurately  conceived  without  a  material  illustration,   any   in* 

lioD  of  the  ot^ect  consumes  time  and  weakens  the   noblest   faculties  ol 

i&d      To  know  just  when  the  object  can  proliiably  be  dispensed  with,  is  a  vital 

icRl  in   teaching.     The   continual   parade  of  objects   irhose  properties  arc 

ready  well  known  to  pupils   is  as  dbgu!>iiDg  lo  them  as  the  absence  of  those 

icy  cannot  undcrsund  is  discouraging.      There  are  good  and  well  mcaniog 

teachers  Inboring  under  the  delusion  that  a  pupil  cannot  know   a  thing   without 

**aviiig  exercised  his  senses  upon   it.      Let  us  see  where  this  notion  pursued 

lotti  ultimate  consequences  will  lead  us.     Taking  the  single  bi.u]ch  of  zoology 

uin  example,  this  theory  would  limit  the  knowledge  of  the  naturalist  to  those 

Uim4i«(orms  which  he  could  personally  see,  examine  and  dissect.     II  his  know]. 

*^  of  the  animal  kingdom  by  this  means  ever  became  considerable,  he  would 

'•^lo  spread  himself  even  beyond  tbe  possibilities  ol  a  specialist  in   this  one 

"•dy, 

.Vow  the  fashionable  and  senseless  custom  ihat  justifies  the  mutilation  by 

trtty  (ludeni  of  science,  of  all  forms  of  defenceless  animal  life  thai  is  available, 

•I'Jld  he  amusing  were  it  nol  for  its  barbarity.     This  (oolish  aping  of  the  acienl 

i*fic  specialist  who  is  adding  useful  dau  to  his  special  branch,  by  tyios  in  science 

-Jir.  hive  not  even  learned  the  Rrtt  principles  of  classificaiion  is,  to  say  the  leaai. 

acusabic  and  misguided  real      In  studying  anatomy  the  pupil  should  have 

c:ar  notions  of  the  essential  elements  of  animal  structure.     The  nature  of  bone 

lifwe,  fluids,  and  ortians  can   be   known   by    ihe  close  examination   of  a  single 

aniiRal  uken  as  a  type.     If  the  modifications  of  ih«c  clancnis  as  found  in  other 

viu-i* 
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:  the  present  time  the  speculative  part  is  from  perfectly  natural  causes  per- 
f  elimiDated,  which  causes  may  be  stated  as  the  result  of  greater  knowledge 
Rg  men  generally  as  to  the  requirctucnts  to  make  mining  a  success ;  partly  to 
re-action  that  nlways  follows  the  "  boom  "  or  intense  excitement  of  any  busi- 
I  might  aJso  include  among  these  causes  the  present  low  prices  of  metallic 
f  (which  I  do  not  think  will  last  much  longer)  also  that  during  this  past  winter, 
L  and  1884,  we  had  such  general  and  very  deep  snows,  that  in  most  parts  of 
State  it  was  impossible  to  work.  Ere  that  cleared  away  came  the  "  rich  nun's 
c"  in  New  Vork  City,  which  sal  down  upon  every  uncompleted  mining  sale, 
le  proposed  buyers  did  not  know  how  long  the  trouble  would  last,  and  of  course, 
3od  business  men,  held  the  cash  they  had  on  hand,  awniting  the  mulls  of  the 
[c.  On  the  heels  of  this  the  melting  snows  caused  such  freshets  that  the 
E>ads  were  washed  out,  and  all  means  of  traniponatioo  in  some  sections  for 
ame  were  cut  off, 

Such  facts,  following  so  closely  together,  would  certainly  bring  the  one  great 
stTj  of  any  Stale  to  bed  rock,  and  so  it  is  in  Colorado. 

It  would  never  se<m  as  if  bottom  had  been  reached  in  the  latter  part  of  July, 
almost  at  once  we  hear  of  work  being  siarted  universally  throughout  the  State. 

marketing  of  the  ore  produced,  naturally  sets  money  in  circulation  at  once. 
Only  that,  but  1  know  that  the  very  men  who  withdrew  from  closing  pur- 
ics  of  mining  property  at  the  commenctrment  of  the  panic,  are  now  coming 
'ard  and  taking  those  same  properties,  and  paying  the  cash ;  in  some  insunces 
log  more  than  the  price  of  the  previous  agreement.  Such  places  as  Denver, 
bio.  and  other  cities  of  Colorado,  will  ceruinly  begin  to  feel  the  re-action,  or 
a  of  all  this  for  the  belter,  within  the  next  sixty  days. 

Bat  if  your  readers  will  look  about  for  facts,  they  will  b«  astonished  to  find 
.  the  present  yield  of  Lcadville,  in  gold  and  silver,  for  the  past  six  months  is 
Iter  than  for  any  six  monlhs  at  the  same  time  of  the  year  in  her  whole  history  • 
kin.  so  far  this  year,  Gilpin,  Clear  Creek,  and  Boulder  Counties  show  every 
lence  of  surpassing  any  year's  product  in  their  whole  history  as  mining  coun- 
I  while  the  whole  southern  part  of  the  State  is  now  in  condition,  owing  to 
elopments,  and  means  of  transportation,  to  make  a  showing  in  slatisiics  thai 

dil)-  be  expressed  by  millioos.  There  is  no  doubt  but  the  change  wc  have 
ked  and  hoped  for  has  actually  come,  and  we  can  with  every  con6dcnce  look 
Urd  to  five  years  of  uninlcirupicd  prosperity,  to  be  closed  with  a  wilder  ex- 
ment  in   the  mining  business  than  Colorado  has  yet  seen;  for  when  it  comes 

time,  it  will  not  Ix  conliticd  to  any  one  locality  or  mining  section,  but  be  uni- 
lal  throughout  the  State. 

Personally  this  pari  ts  regretted  by  the  writer,  as  after  the  "  boom  "  comes 
re-action,  and  business  must  of  course  suffer,  but  human  nature  is  human 
ire,  and  1  do  not  see  how  I  can  help  it. 

Respectfully  yours,  John  K.  Halu^wsij. 
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REPORT  FROM    OBSERVATIONS  TAKEN  AT  CENTRAL   STATIOJ! 
WASHBURN  COLLEGE,  TOPEKA,  KANSAS. 

BY    CflOF,    J,    T,    LOVEWELL,    OIRFCTOR. 

The  usual  summarT'  by  decaulet  is  givea  below. 
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While  July  was  a  warm,  moist  month,  the  U«  decade,  which  belongs  10 
report  was  somewhat  less  rainy  than  the  earlier  pan,  and  this  was  foUoved 
ten  days.  (lOoi  the  Urst  of  August,  in  which  there  was  no  rain  except  a  spriil 
on  the  id.  Oy  this  time  the  ground  had  become  tjuitc  parched  and  feuis  * 
eatertained  lest  the  com  might  suffer.  .'X  change,  however,  r>ccurredon  the  ii' 
and  in  the  next  ten  days  eight  were  rainy  and  j  total  3.46  in.  of  water  felL 

As  will  be  seen  in  the  tabular  summary  the  Hrsi  decade  of  Aagnst  was  1 
only  dry  but  cool.     From  the  4th  to  the  91!)  the  temperature  fell  cacb  day  bdo 
»°,  and  on  the  4tt)  and  rtb  it  was  51°. 
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DIRECT  AND  INDIRECT  BAROMETRIC  WAVES. 


C.    A.    SHAW,    IRII,    PA. 

The  barometric  disturbance  which  accompanied  iHe  vokaoic  eruption  of  the 
Jand  of  Krakataii  August  17,  1S83,  seems  to  deserve  and  doubtless  will  receive 
(ceptional  consideration  from  incicorologiMs. 

Briellj',  (he  narrative  i«  that  early  in  the  morning  of  this  date  there  occurred 
gigantic  explusiun,  heard  for  a  long  distance,  which  tore  the   island  apart, 
threw  an  immense  fragment  a  distance  of  some  seven  miles,  piobabty  producing 
K  new  island,  and  started  a.n  immcosc  lidal  movement  which  is  believed  to  have 
^uroeyed  around  the  woild  four  timet.     "  While  the  tidal  gauges  have  recorded 
their  story  the  delicate  fingers  of  the  barometrical  registers  of  the  world  have  also 
}ri>e  uninfluenced  testimony  of  a  similar  kind.     The  blow  which  hurled  such  a 
ss  of  matter  into  the  air,  which  originated  a  hurricane  there   and  caused  the 
>meters  in  the  neighborhood  of  the  volcano  to  rise  and  fall  with   unparalleled 
ipidity,  and  a  vessel,  distant  three  hundred  miles,  to  tremble,  started  an  atmos- 
pheric wave  also  around  the  globe.     It  was  Arst  detected  in  the  Kew  registers, 
id  the  dates  at  which  the  atmospheric  undaUtions  parsed   various  places  on  the 
ih's  surface  it  has  been  able  to  Rx  in  many  cases." 
"Two  waves,  one  to  the  east  and  one  to  the  west,  started  from   Krakalau, 
^hese  rau  of  frcp'ttt  hai  lutn  f'und  t9  bt  that  e/  sound." 

The  point  to  which  1  wish  to  call  attention  is  that  contained   in  these  last 
roids,  which  I  have  italicixcd.     It  gives  the  first  sundaid  of  mcuurcmcnt  so  far 
1  am  aware,  of  the  rate  of  speed  that  a  barometric  wave  travels  under  normal 
>Rdit)on3.    Other  observations  have  shown  such  variable  speeds  Chat  we  must 
>ndude  either  that  their  method  of  progression,  as  well  as  of  occasion,  is  dccid- 
Jy  dificrent  from  normal  waves  of  propulsion  or  else  that  it   requires  an  eicep- 
jnal  siie  of  such  air-wave  to  accomplish  a  rate  of  progress  which  shall  be  uni- 
and  comparable  to  .1  standard,  as  that  of  the  movement  of  sound. 
The  barometer,  it  is  said,  rose  and  fell  many  letiths  of  an  inch  in  a  minute. 
le  rapidity  of  oscillation  is  possibly  in  this  case  as  imiMrtant  as  the  range,  for  it 
implies  the  power  of  the  impulse  to  overcome  the  resisting  medium  in  front  and 
le  vibratory  action  of  the  surrounding  aimotphere  in  quickly  seeking  to  restore 
its  equilibrium. 

Future  comf^iarison   of  meteoric  registers  will  determine  several  important 
>ns  of  a  local  and  general  character.     Vox  example,  al  that  rate  of  speed  il 
ibtcdly  overtook  and  passed  certain  areas  of  atmospheric  low  and  high  ba- 
tter producing  conflicts  of  a  peculiarly  interesting  natutc.    Some  places  must 
ive  shown  surprising  barometric  registering,  though  by  the  present  detached 
■ihod  of  making  observations  it  is  but  by  chance  that  records  of  the  Signal  Ser- 
vice at  any  station  would  show  it.     Self. registering  instruments  arc  needed. 

Were  the  service  under  any  other  direction  than  that  of  military  men,  it 
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would  be  pleasing  fot  a  scicnii6c  inquirer  to  seek  to  ince  this  curious  ai^viTC 
iround  the  world.  But  if  he  should  write  to  the  chief  office  very  litde  satiabc- 
tion  could  lie  obtained  even  if  he  gained  peiminion  to  write  himself  permuajr 
to  each  of  the  observers  asking  for  data.  No  doubt  the  weather-bureau  it  ■ 
splendid  institution  and  if  it  don't  hit  the  weather  quite  right  at  the  place  where 
the  reader  chances  to  be,  yet  other  cities  are  more  favored  we  will  bedctt 
Then  it  is  educating  a  fine  lot  of  men  to  be  soldiers,  and  if  they  do  not  ltnc« 
much  of  meteorology  that  is  no  disadvantage  since  out  of  theservice  tneieoroiogj 
is  act  a  thing  any  one  can  live  by. 

Scientific  men  arc  decided  as  to  the  true  method  of  predicting  the  track  of 
baromcUic  deprestions.  An  example  tike  this  of  a  real  wave  of  unexceptioul 
tuignitude  which  left  its  marlc  so  definitely  that  no  natural  variation  could  obicuR 
it,  is  like  a  case  where  a  natural  philosopher  has  in  his  own  hands  an  expetlment 
which  can  prove  or  disprove  a  world-accepted  theory.  At  present  ibe  bat 
theories  of  meteorological  action  have  not  received  the  certain  sanction  of  in* 
doubted  fact.  Fcrrel's  analysis,  mathematical  aod  profound,  prove  just  this,  dill 
if  true  only  one  man  in  a  million  can  understand  and  apply  it,  only  one  ran  is 
a  million  be  a  capable  meteorologist  Certainly  no  army  officer.  Decidedly  no 
enlisted  man  qualified  and  honored  that  he  allows  himself  to  be  absorbed  b; 
trifling  details  and  never  rises  to  the  grasp  of  principles.  In  militiuy  codeill 
thmgs  are  equally  criminal  as  betokening  iasabordination.  A  hole  in  the  eodcf 
a  glove,  or  an  iok-sput  on  a  form  go  down  with  equal  merit  of  puoishmeni  u 
shooting  a  comrade  or  missing  an  observation. 

But  it  would  be  cruel  while  General  Hazen  is  hanging  on  to  his  position  wiik 
toe-nails  and  eye-lashes  to  say  anything  derogatory  of  his  service  when  evcff 
other  foreign  nation  admits  that  the  military  organization  is  the  only  possible  oat 
for  efhcicnt  action.  .And  this  will  he  shown  when  the  book  shonly  lo  be  pub- 
lished, upon  this  very  volcanic  air-wave  shall  be  made  public;  materiab  for  whid 
arc  now  being  collected  by  one  of  the  lieutenants  detailed  for  that  service.  ?*x^ 
dying  the  old  parody  of  "bring  forth  the  cheese  knife,"  we  may  cry  "  bring  f«* 
a  n;itural  oarometric  wave  (east  moving)  tliat  can  m.ake  iS.oos  miles  in  tweotjr- 
four  hours,"  and  prove  that  low  barometers  have  any  real  cxtsterKc  at  atL 
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t  ur  LisiT:  Uy  Louis  Nohl,  translated  from  the  German  by  Geo.  P.  Upwo 
I  imo.,  [>p.  197.  Janscn,  McClurg  &  Co.,  Chicago,  1884.  For  sale  liy  M- 
H,  Dickinson,  $1.25. 

This  is  the  fifth  of  the  series  of  Biographies  of  Musicians  published  by  this  vS- 
known   house.      The  preceding   volumes  are  the  lives  of  Motart,   Beethorta. 
lydo,  and  Wagner,  all  of  which  were  well  received  by  the  public. 


The  ptesent  volume  is  rathiT  an  essay  upon  the  personal  and  musical  char- 
acicristics  of  Liszt  than  a  biography  of  him.  Dr.  Nohl  In  this  sketch  seems  to 
have  been  somewhat  carried  away  by  his  enthusiastic  admiration  for  the  man, 
who  also  inspired  the  same  feeling  in  all  hit  friends  and  intimates.  This  feeling 
manifests  itself  even  in  the  very  preface  of  the  book  where  the  author  speaks  of 
his  early  youth  "  with  its  incomperchenoible  virtiiosiiy.  It  is  the  actual  strang- 
ling of  the  serpents  in  the  cradle,  so  utterly  does  this  power  defy  every  obstacle 
and  difficulty  in  the  revelation  of  its  art."  "And  now  the  great  man  rise*  re- 
splendent in  the  great  artist,  in  strong  contrast  with  a  kindred  genius,  the  great 
violinist  Pnganini  in  whom,  so  different  from  Liszt  himself,  the  essential  pritvciple 
which  ties  at  the  very  root  of  artistic  creation,  namely,  ihc  genius  of  humanity, 
was  not  apparent."  ' '  Still  further,  there  appears  in  its  wonderful  veraatility,  his 
active  sympathy  with  all  the  momentous  intellectual  questions  of  the  time  and  of 
homanity."  "Then  follows  the  new  epoch  in  art-development^  the  creation  of 
the  symphonic  poem,  growing  as  It  were  spontaneously  out  of  his  association 
with  all  that  is  comprised  in  poetry  and  life.  Theu  comes  the  crown  of  all.  the 
latest  and  grandest  work  he  has  accomplished,  the  renovation  of  church  music." 
These  are  samples  of  the  admiration  and  reverence  expressed  by  the  author  for 
his  subject  all  through  the  book.  It  is  thoroughly  readable  and  among  musicians 
alone  should  have  a  wide  circulation. 


Thk  Tkansactions  or  nte  Acadkmv  nr  Sciknce  or  St.  Louis,  Vol.  IV,  No. 
3.     K.  P.  Studley  &  Co.,  printers,  18S4,  ¥>.oo. 

We  find  in  this  volume  articles  by  Profs.  G.  ScyfTarth,  F.  E.  Nipbet,  A.  V. 
Leonhard,  G.  C.  Broadhead,  G.  Engelmann,  and  G.  Hambach.  also  the  journal 
of  proceedings  and  a  list  of  publications  donated  and  received  during  the  jcars 
1881-84.      It   is   well   primed  and  admirablv   illustrated.     On  looking  over  the 

!ji>arnal  of  proceedings  it  appears  that  from  leu  Lo  twelve  members  is  a  full  at- 
tendance, but  the  character  of  the  articles  show  that  those  members  are  careful 
investigators  and  thorough  students.  The  oBicers  for  1884  are  Dr.  Geo.  Engel- 
mann, President,  (since  deceased);  Vice-Presidents.  James  M.  Lcttc  and  M.  L. 
Gray;  Corresponding  Secretary,   Prof    H.  S.   Pritchctt;   Recording  Secretary. 

'Prof.  F.  E.  Nipher ;  Treasurer,  Enno  Sander;  Librarian,  G.  Hambach. 


Ninth  Annual  Rki>okt  or  the  Railroad  CouurssioifCRS  or  the  State  or 
Missouri.  1883.     Octavo,  pp.  i(>i. 

From  this  Report,  for  which  we  are  indebted  to  Hon,  Geo.  C  Pratt,  we 
learn  that  there  are  now  eighty-live  main  and  branch  lines  of  railroad  in  the  State 
of  Missouri,  operated  by  thirty  nominally  distinct  oTganitations.  Of  these  organ- 
iiations  fifteen  actually  separate  companies  operate  from  Mvcn-tcnths  of  a  mile  lo 
dghiy-ODe  and  three  quarters  each,  amounting  altogether  to  34&S>  miles.  The 
other  companies  operate  the  remainder  of  the  lines,  amounting  104,368.74  miles. 
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The  gross  transportation  caroiags  inside  the  State  amount  to  $i8t7S4>3JS'  ^'^' 
to  $6,343  per  mile  of  road  operated  The  toul  expen»s  amount  to  $18,136,911, 
eqtial  to  $3,996  per  mile  of  ruad  and  63  per  cent  of  gross  earniDgs  The  net 
earnings  amotint  to  $10,627,414,  equal  to  3,347  per  mile  of  road  and  37  pet  ccdi 
of  gross  earnings.  Some  very  important  ((ucstions  arc  discussed,  from  which  *< 
make  an  important  extract  in  this  issue-  The  report  is  illustrated  irtth  a  vm 
good  map  of  the  Slate  showing  ail  of  its  railroads. 


Politks:     By  UMliam  W.  Crane  and   Bernard  Moses,  Ph.D.     lamo.,  pp.  305. 
G.  P.  Putnam's  Sons,  New  York.  1884.     Tor  sale  by  Nf.  H.  Dickinson,  $1. 

This  work  is  intended  by  its  authors,  the  latter  named  of  whom  is  Professor 
of  HiMory  and  Political  Economy  in  the  University  of  California,  as  an  ititiiy 
duttion  to  ihc  study  of  comparative  conMituiional  Uw  and  will  be  found  a  ten 
comprehensive  and  uacftil  treatise.  In  it  are  discussed  such  topics  as  the  Nuioft, 
the  Sovereign,  the  organs  of  the  Sovereign,  the  force  of  the  Nation,  local  pow 
instinct  as  a  foctOT  of  political  organization,  the  political  heritage  of  the  Bn 
colonies  in  America,  early  impulses  to  national  unity  in  the  British  colonies. 
trifugal  and  centripetal  forces,  the  makers  of  constitutional  law,  the  tnakos 
administrative  Ian-,  the  bi-camer-tl  system  of  the  ruodeni  legislature,  the  iniiiitirr 
in  legislation,  distribution  of  powers,  the  conditions  and  tendency  of  normal  polit- 
ical growth,  ihe  tendency  of  powers  in  Federal  government,  ihe  tendency  of  p<*»* 
cr  in  the  United  Stales,  the  tendency  of  power  in  sonic  European  reJcrattonf, 
political  parties  .'\II  of  these  are  handled  in  a  learned  and  liberal  spirit  suited  » 
the  spirit  of  the  present  day,  and  the  work  would  make  an  excellent  lextbooii 
for  the  ntore  advanced  classes  tn  our  collegCF,  as  well  as  a  most  useful  and  tug- 
gestive  hand-book  for  all  persons  desirous  of  obtaining  an  accurate  coaiprelien- 
siun  of  the  political  (not  partisan)  status  in  the  United  States. 


What  is  10  re  Dome?    By  Robert  B.  Dixon,  M.  D.     i6n>0.,  pp.  67.     Ue& 

Shepard,  Boston,  1884.     For  sale  by  M.  \\.  Dickinson    50c. 

This  little  hand-book  contains  many  valuable  rules  and  su^estiooa  lor  tbe 
government  of  jwitenis  in  rearing  their  children  .-uid  will  be  foundof  servtccuiKkr 
almost  all  conditions  of  youthful  ailment;.  We  find  sections  devoted  to  artificiil 
feeding  for  infants  ^nd  children,  baths,  broken  bones,  croup,  diphtheria,  scarlci- 
fever,  teething,  vaccination,  worms,  etc.,  with  sensible  directions  for  nurwm 
and  diet  as  well  as  Judicious  remedies  for  the  various  complaints. 
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OTHER   PUBLICATIONS  RECEIVED. 

"Catalogue  of  the  Stale  Agricultural  College  of  Kansas,  18S3-41  Geo.  T.  Fiu- 
A.  M-,  President.     A  Letter  to  Scientists  and  Inventors  on  the  Science  oTj 
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Justice  and  their  riglns  of  Perpetual  Property  in  iheir  Diwroveriesand  Inventions, 
bj*  I.ysander  Spooncr,  published  by  Cupples,  Upham  &  Co.,  Boston,  Mass.  An 
Appeal  to  the  People  of  the  United  States  in  behnlfof  the  Great  Statue,  Liberly 
Eolighlcping  Ihc  World.  Wm.  Evarts,  Preddem  of  Executive  Commiltce,  New 
York-  The  Amtriran,  a  mngazine  of  Literature,  Educaiion  and  Science,  W,  J. 
Bell  and  \V,  C  Ransburg,  Editors,  Valparaiso,  Illinois.  The  Transactions  of 
the  Academy  of  Science  of  St.  I.oui«,  Vol.  4,  No.  j,  price  $j.co.  Profeuional 
Paper*  of  Signal  Service,  No.  13,  Temperature  of  the  Atmosphere  and  Earth's 
Surface,  by  Wm.  Ferrel,  Ciovernment  Printing  Office,  Washington,  D.  C,  188^. 
The  Y»ang  MincralepH  and  Antiquarian,  published  monthly  by  G.  II.  Wise, 
AVheaton,  Illinois,  75  cents  per  yc.ir,  Vol.  1,  No.  1.  John*  Hopkins  University 
Studies,  Herbert  8.  Adams,  Bditor,  Second  Series  Vll  Institutional  Begin- 
ning* in  a  Western  Stale,  by  Jewe  Macy,  A.  B  .  Baltimore,  Md  ,  July,  1884. 
Aycr  &  Sons'  Manual,  i4ih  Edition,  October,  1883,  Ayer's  Standard  Lisiti  of 
Publications.  Philadelphia,  Penn. 
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RECENTLY  PATENTED  IMPROVEMENTS. 

J.  C.    HtGOOM,    H.    t.,    KANSAS  CITT,    MU. 

ToRNADO-pROor  RooriNo.— The  object  of  this  invention  is  10  provide  .1 
secure  and  safe  fastening  tin  and  sheet-iron  roofing. 

To  be  used  especially  in  sections  of  country  that  are  subject  to  the  ravagea 
of  high  winds  and  tornadoes,  and  it  consists  in  providing  extra  fastenings  in  the 
form  of  staples  or  hooks  that  are  driven  through  the  roofing  at  the  joints  thereof 
ioto  the  wood-sheeting  and  clinched  or  otherwise  fastened  upon  the  under  side ; 
this  in  addition  to  the  usual  fastening-anchorj  and  nails. 

Any  desired  number  of  the  fastenings  may  be  applied  to  a  roof  according  lo 
the  nature  of  the  surroundtngs,  and  the  violence  of  the  prevailing  winds. 

After  the  fastenings  arc  allached,  the  openings  through  theshccls  arc  securely 
closed  with  solder  thereby  keeping  the  roof  perfectly  water-light.  Messrs.  Chaa. 
E.  Wagner  and  Henry  Flynt,  of  Kansas  City,  arc  the  inventors. 

Hamcikc:  SUDiNO-DooRS. — This  inrcniion  relates  to  improvements  in  the 
nianner  of  hanging  ind  operating  inside  slidmg-doors,  and  its  objects  are  to  dis- 
pense with  the  usual  double  tracks  and  later.il  guiding  rollers  (or  the  top  of  the 
doors,  and  to  provide  implored  means  for  keeping  the  door  ia  a  vertical  line 
while  in  operation. 

It  consists  in  usng  two  independent  single  piece  hatigers,  havmg  joiuoaled 
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in  their  upper  cxttemily,  a  track-wlietl  with  a  circular  groove  upon  iis  ciTCunrfer- 
enc«  and  having  fixed  in  a  similar  manner  )>eneaUi  the  wood  track  a  plain-bced 
roller  which  is  adapted  to  prevent  any  tcudcocy  of  the  door  toward  tipping  and 
raising  the  other  hanger  front  the  track. 

A  metal  track  having  a  circular  or  convex  head,  and  a  flange,  on  one  sideii 
employed,  and  ii  is  attached  to  the  wood  track  by  any  approved  means. 

In  operation  an  inside  sltding-door  is  suspended  from  a  tingle  track,  faced 
by  a  circular  tlueadcd  track-plate  and  attached  to  the  limbers  of  a  building  in  tit 
usual  manntr. 

Under-roUeri  are  journaled  within  the  intermediate  fork  of  Ihc  hangers  and 
are  adapted  by  contact  with  the  under  side  of  the  said  track  to  keep  the  door  in  i 
longitudinally  vertical  position. 

Lateral  movement  of  the  hangers  is  prevented  by  means  of  the  aonular 
groove  upon  the  face  of  the  suspeodiDg  wheels  titling  over  the  convex  bead  of 
the  metal  track  before  mentioned. 

There  are  openings  in  the  lop  of  ihc  door  in  which  the  [wndant  threaded- 
end  of  the  hangers  are  fixed.  These  are  suitably  protected  by  metal  plates,  and 
by  reason  of  a  rectangular  opening  in  the  same,  (he  hangers  are  prevented  frooi 
turning  (herein. 

The  door  is  guided  and  held  in  a  vertical  position  by  means  of  a  double-rollet 
guide-plalc  which  is  adapted  to  operate  within  a  groove  formed  in  the  flooc-end 
of  the  door,  the  said  guide-rollers  are  attached  to  the  f^uor  in  such  a  position  thit 
the  two  centres  will  be  in  line  with  the  said  groove,  but  the  line  of  the  cenlres 
may  form  an  angle  with  the  line  of  the  groove,  as  in  this  manner  the  guide-tollcn 
can  be  so  adjusted  to  a  groove  that  is  laiger  than  the  diameter  of  a  single  roUer. 
as  to  avert  any  room  for  loose  rattling. 

This  rattling  is  a  conimoo  defect  in  the  usual  method  of  guiding  the  lower 
end  of  sliding  doors. 

The  hangers  described  jiossess  the  advantage  of  being  easily  applied,  as  there 
is  no  leveling  of  double  tracks,  and  as  the  weight  of  the  door  is  hung  directly  Ik- 
ocsU)  the  centre  vf  the  track,  there  is  no  side  draft,  as  is  the  case  when  one  lidc 
of  a  double  track  siiitles  with  the  building.  This  invention  was  recently  patented 
by  Mr.  Henry  Fleming,  of  this  city. 

Improved  Li»bkl-C\se  for  DstJCGiftrs. — There  is  provided,  a  cabinet  of 
suitable  capacity  and  of  ornamental  construction  that  is  provided  with  snullopeo- 
ficed  compartments  in  which  the  labels  are  placed  and  held  with  their  upper 
edges  inclined  outward,  by  meant  of  a  spring  follower. 

The  case  is  constructed  of  any  suitable  material,  preferably  wood,  and  » 
formed  with  a  number  of  horizontal  rows  of  compartments  that  are  composed  Qf 
a  back  and  a  top  and  bottom  beveled  at  the  front  edge  for  guiding  the  up;KT 
edges  (if  the  label  toward  the  front  opening  and  a  (acinf(  block  that  has  a  segmetl 
of  its  upper  edge  cut  away  so  as  to  exhibit  the  tabcU  thai  are  conuined  in  t)>c 
^pmpariment  and  pressed  against  the  inclined  inner-side  of  the  face-block. 
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The  descnbed  spring  and  follower  when  in  us«,  tend  to  press  the  labels  out- 
wardly and  upwardly  so  that  iheir  upper  edges  project  quile  or  nearly  out  of  the 
froni  opening.  This  improvement  has  been  patented  by  Mr,  Boyd  Rcllh,  of 
Kaosas  C\\y. 


LOST  ARTS  IN  THE  PATENT  OFFICE. 


W.    R.    KIRK. 

It  is  not  the  inieniioD  to  inquire  into  the  loot  arts  or  the  obscure  theories  of 
the  past,  but  rather  to  consider  the  practical  relation  of  Patent  l-aws  to  those  arig 
that  have  fallen  into  neglect  and  been  abandoned  by  reason  of  the  defects  in 
these  laws.  That  such  laws  offer  great  encoi»ra|;emeni  to  the  development  of  the 
arts  needs  no  proof  in  the  midst  of  the  ([real  changes  that  arc  taking  place.  It 
has  been  conclttsivcly  proven  that  nations  which  do  not  recognize  pro|>ert)'-rittht 
in  inventions  not  only  fail  to  bring  to  tight  the  theories  of  their  own  inventors, 
bat  cannot  successfully  adopt  the  perfected  improvement  of  other  nations.  A 
patent  Is  a  contract  between  the  government  and  the  individual  in  which  the 
interest  of  the  public  is  as  much  of  an  object  as  the  persona  I  rights  of  the  inventor. 
The  government  stipulates  before  granting  a  patent  that  the  applicant  shall  make 
a  full  and  free  description  of  the  improvement,  so  that  it  will  enable  any  one 
skilled  in  ^e  arts  to  construct  the  same,  and  in  consideration  of  this  it  guaran- 
tees to  him  the  exclusive  right  for  a  limited  time. 

It  is  presumed  that  the  assurance  of  absolute  control  for  this  stated  time  will 
be  a  sufficient  incentive  for  htm  to  overcome  the  mechanical  difficulties  and  edU' 
cate  the  public  to  a  sense  of  its  value.  This  is  the  ot^ect  and  the  ordinary  work- 
ing of  Patent  Laws,  but  there  are  times  when  cTcnts  do  not  flow  in  the  channels 
marked  out  for  them:  it  is  this  leaturc  that  will  be  considered.  The  ultimate 
gain  it  will  confer  upon  society  is  the  prime  factor  In  granting  patents,  for  if  it 
was  held  that  progress  was  fatal  to  society  no  maudlin  sentiment  of  personal 
tights  would  justify  such  protection.  If  this  view  of  the  propontion  be  iruc,  arc 
there  nut  limes  when  the  courts  are  bound  to  follow  rules  in  direct  opjKisition  to 
it?  In  illustration  of  this  :  some  one  applies  for  a  patent.  It  may  be  that  he 
Caught  ihe  idea  from  some  antiquated  relic  or  he  may  have  reasoned  it  out  from 
his  own  sund-pomt,  but  when  he  applies  for  a  patent  he  is  rcfened  to  some  pte- 
vioui  one  oi  some  other  evidence  that  some  one  has  discovered  it,  although  it 
toay  never  have  been  worked  to  a  successful  issue. 

The  law,  while  assuming  that  individual  control  was  necessary  to  develop 
inventions,  in  the  absence  of  the  original  inventor,  decrees  that  they  must  be  ielt 
to  their  own  fate.  The  5rst  inventor  may  have  been  in  advance  of  his  time  oi 
tie  might  not  have  appreciated  iis  value.  In  that  event  it  is  not  credited  to  him. 
If  Ihe  law  was  designed  only  to  reward  the  onginal  inventor  it  would  haveaccom- 
pltsiied  about  all   that   could   reasonably  be  expected  of  it,  but  are  there   not 
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many  limes  wti«n  there  are  circutnsunces  beyond  the  control  of  inveotora  whidi 
rerdcT  it  impossible  for  them  to  succeed?  One  would  »t  first  suppose  all  that 
was  necessary  to  develop  anything  new-  would  be  to  publish  tt  to  the  world,  then 
the  practical  mar  would  comprehend  its  value,  and  speed  him  on  his  way  lo  «« 
cess  ;  but  the  history  of  almost  every  valuable  improvement  can  be  offered  as  a 
striking  iltusiration  of  the  falMty  of  such  a  theory.  Inventions  that  are  now  worth 
many  millions  went  begging  lor  purchasers  a  few  jears  ago  at  a  tncic  nominal 
price.  If  such  inventions  have  to  strufcgle  for  existence,  is  it  not  reasonable  K 
•oppose  that  all  did  not  get  over  the  dead  point,  consequently  thai  there  are 
many  valuable  ideas  that  are  undeveloped  and  cannot  be  because  they  are  com 
mon  property,  oo  one  having  any  special  interest  in  them.  TTie  present  law  ba 
safe  and  conservative  one  and  is  well  calculated  lo  protect  the  invenlor  if  he  is 
the  original  one.  When  the  law  was  framed  there  was  little  cau»e  of  appreheo 
sion  concerning  Iost  ideas,  as  there  was  a  limited  assonmcoi  with  which  to  dtt- 
tract  public  attention. 

Any  change  recognizing  this  feature  should  be  approached  with  great  can- 
tion,  as  ii  would  open  a  convenient  way  to  the  greatest  injustice.     In  many  caia 
i(  would  be  difficult  to  tell  when  an  art  had  passed  into  this  neglected  state,  for 
in  some  instances  a  few  machines  would  be  sufficient  lo  supply  all  wants,  bvi 
if  (here  was  any  doubt,  patents  need  not  be  issued.     Questions  of  as  much  im- 
portance are  constantly  arising  under  the  present  law.     It  would  probably  be 
wise  to  allow  a  considerable  lapse  of  time  from  first  evidence,  or  when   patcBU 
had  been  granted  they  certainly  should  be  allowed  to  expire,  although  iheyare 
frequently  bought  with  no  intention  of  developing  them.     This  hapjwns  when 
parties  do  not   wuh  the  trouble  of  a  change  and  do  not  like  to  run  the  riik  of 
competiiioo.     The  tendencies  of  patentees  to  sil  down,  as  it  were,  on  their  invea- 
lions  w:ts  brought  up  in  a  late  Congress  as  a  plea  to  invade  the  exclusive  r^ht 
The  argument   was  set   forward  on  the  [lart  of  certain  rorpotattons  which  would 
be  the  lirst  to  avail  themselves  of  such  a  privilege,  but  they  could  afford  to  pin 
with  this  one  when  they  had  secured  a  greater  advantage.     It  is  evident  thottlx 
right  to  be  effective  must   he  absolute  throughout  the  term  of  the  grant.    The 
philosophy  that  would  regulate  one's  businest  is  closely  associated  with  oomiDua- 
ism  and  makes  all  ventures  uncertain,  yet  there  seems  to  be  tio  gfMd  reason  vh; 
such  theories  may  not  again  be  revived  when  the  patents  expire,  for  it  is  cemiDlr 
a  perversion  of  the  spirit  and  intent  of  the  law. 

Seeing  with  what  adverse  circumstances  inventions  labor  in  unbvonUf 
times,  private  misfortunes,  public  lethargy,  unmitigated  selfisbnest,  tl  is  not  sur- 
prising that  some  should  fail  of  btrirg  developed.  In  case  jnior  invention  ii  il« 
difficulty  met  with,  the  problem  is  frrqucnily  complicated  from  the  fact  thai  ll>t 
idea  is  not  only  absolute  but  of  foreign  origio  and  uay  never  before  have  beeo 
known  in  one's  own  country,  yet  the  court  is  governed  by  the  theory  that  the 
public  has  gained  by  the  investigation  and  that  the  matter  must  still  remaiaia 
obscurity  or  else  lake  care  of  itself.  Whatever  may  be  said,  the  pieseni  Potts' 
Law  is  a  good  one  and  all  such  changes  arc  attended  with  danger,  and  if  we  *ie« 


(tDe  action  of  ihe  l;ist  Congress,  the  friends  of  progress  will  be  thankful  if 

'  can  keep  w  aa  it  is.     An  eminent  jurist  introduced  a  Bill  into  Congress  dui- 

[Ole  Uit  term,  providing  that  innocence  should  be  a  valid  defense  for  the  in- 

sent  of  this  the  fflost  intangjible  of  all  righu.     It  was  alto  suggested   that 

Laifringei  should  lemain  in  the  undisturbed  possession  of  the  right  if  it  was  for 

rn  use.     They  would  have  to  pay  the  customary  fee.     This  would  be  a  very 

eoieot  arrangement  for  the  corporations  that  were  advancing   it,  for  having 

lied  a  cooamunism  of  rights  they  would  have  little  to  fear  from  the  average 

In  nearly  all  the  cases  cited  in  support  of  these  attacks,  had  the  in- 

-becn  made  to  pay  the  damages,  they  would  still  have  been  benefited  by 

The  number  of  hardships  arc  marvelouslyfew,  when  we  consider  what 

.  changes  have  taken  place  in  late  years,  and  in  many  of  these  so-csllcd  haril- 

:  the  infringer  did  not  use  the  most  ordinary  precaution.     Ceruinly  there  are 

[Very  few  of  them  who  have  not  received  as  much  benefit  as  injury  f.om  mud- 

improvement. 

Jiisl  hete  it  might  be  well  to  consider  the  great  amount  of  trouble  caused  by 

SatioD  that  arises  out  of  the  common   and  best  estattUshcd  law.rights.     Yet 

few  exceptions  are  taken  up  and  made  the  grounds  for  legislation  that  would 

(ombc  the  whole  system.     Whatever  may  be  said  upon  the  ijucstion.  the 

they  suggest  have  the  mcriu  of  completeness,  aiul  should  they   become 

i  they  could  have  but  little  more  to  a»k. 


THE  TWILIGHT  OF  GREEK  AND  ROMAN  SCULI'TURE. 


WILLIAU   SHIELDS   LIROOMB. 

It  seems  surprising,  not  that  so  many  works  of  ancient  art  have  been  de- 
6|ed,  but  that  any  at  all  have  remained  until  the  present  day.  Transported 
'Wn  place  to  place,  shattered  by  accidents,  overthrown  by  earthquakes,  consura- 
^  by  conflagrations,  subject  to  the  destructive  malice  of  Macedonian  and  Roman 
"Dperors,  exposed  to  the  violence  of  wars,  buried  beneath  falling  walls ;  delivered 
tolheaseof  the  inconoclast,  the  hammer  of  the  mason,  the  kiln  of  the  lime- 
■•kcr,  and  the  melting-furnace  of  the  bron/.e-moulder ;  torn  from  their  bases, 
"taipled  in  the  mire  and  filth  of  the  streets,  broken  into  fragments,  and  gradually 
^tfwbelmed  and  hidden  from  view  beneath  the  earth,  how  slight  was  t^c  cltance 
•^  Iiroduciions  of  the  golden  age  of  Athenian  sculpture  should  ever  meet  the 
cjaof  that  far-oflT  nineteenth  century  in  which  we  have  our  being!  With  what 
t>w«Bce  may  we  justly  stand  before  a  work  which,  surviving  such  vicissitudes, 
^  traversed  the  vast  reachei  of  bleak,  barren  centuries  that  lie  between  us  and 
■ati^uitr,  to  greet  us  with  it4  matchless  loveliness  to-day!  Perikles  may  have 
|Ued  U|Km  iti  Sokrates,  Ptaio,  Aristotle,  iiod  Zeiio  may  have  taught  their  dii- 
ciples  in  its  presence ;  Euripides  and  Sophokles  may  have  paused  in  the  compoei- 
Mn  of  their  stately  lines  lo  rest  the  eye  and  brain  on  the  symmetry  of  its  propor* 
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tions  and  the  spoUets  purit]^  ofitt  marble;  Herodotus  uuy  have  recited  hit  bis- 
toric!  and  Dcrnosihenei  have  thundered  his  elixiuence  before  it ;  Cicero  may  ha»e 
turned  aside  from  the  delights  of  poetry  and  the  comforU  of  philosophy  to  con- 
template in  il  the  evidcttce  of  a  finer  genius  than  his  couatrymen  could  ever  hope 
to  attain ;  Virgil,  Horace,  and  Ovid  may  have  found  ihcir  perceptions  of  beauty 
elevated  and  made  nobler  by  its  influence ;  the  gUnce  of  Paul  may  have  wandered 
over  it  as  he  proclaicaed  to  the  people  the  mystertes  of  the  new  birth  and  the  hope 
of  the  rc&uricction;  Maicus  Aurctiui  may  have  seen  in  it  a  Tcfiecliooof  ihaihotv 
enly  truth  and  harmony  in  which  his  lofty  soul  found  consolation,  and  still  to-diy 
the  connoisseur  may  dwell  upon  it  with  ever  increasing  delight,  and  find  the  subtle 
'  sympathy  of  art  lifting  him  closer  and  closer  into  communion  with  those  roister 
souls  of  ihe  paai,— 

"  The  dead  bat  sceptred  sovereigns,  who  still  rule 
Our  spirits  from  their  urns." 

— August  jfllantu. 


EDITORIAL    NOTES. 


At  SKtS  i)D  Hiiniliij  tlio  lOtti  itlt.,  ■  »linT|i 
viirU»<|UHl(c  sliocic  w«»  Wi  in  N*w  Yorlt, 
tViin*Tl*anla,  niitl  ilie  N«w  Knglaoil  .Slnlc:;. 
A"  llur  nliHTvaUirt'  >i(  llii-  Iliikleat  iiinlat  Sig. 
oftl  Herrii*,  in  tli«  Ifquitiibla  truildiog,  Hew 
Yorl(,  th«  tinw  of  itt?  ««rthi)ii*kf'  iml  iie 
duration  w«re  imi«<I.  AMivtaat  Obt«rT«n  U. 
E.  Ellniuau  uni)  Mvrvine  were  si  tlie  time  bi 
itie  offi(.v,  which  ii  on  ih»  roi>r  of  th«  hnilil- 
Ing,  nbaiit  'JOO  fv^l  abvv«  the  level  of  (ho 
stpsci.  llie  linti  intimation  of  (be  eartli* 
If  iiMkp  otH  »  low,  rumlilJTii;  apunil.  Iilc«  (h«i 
miitlcrintp  of  distant  tlivnilor.  Il  wm  iiD- 
tueiliately  folloviMl  b/  n  shoe):,  u  [liai  of  a 
v!ol«at  caploeittD,  wliicli  cauNod  ilie  bnild- 
iDg  to  qiiivar,  kllhonith  il  did  not  shalii-  per- 
ceptibly. T1)0  raltllitfc  <'unti(iu«il  fur  abotil 
vight  iwconils,  ami  wiM  Bocoinpanieil  bv  llie 
rambling  uiuni),  wlilch  K^aditally  ili*il  swMy. 
Thr  firsl  abuck  wii.->  fdl  at  aljout  2.II.  The 
cKin^l  vf  th«  jar  WM  mach  mur*  peruepubk! 
ill  boiiM^  I'f  li|{l't  ■tniotiirc.  VVliilr  the 
-;i»cltwviftllrt.roHgl;iD  tite dwelling  liouMS, 
iL  is  en.meirhat  fingular  that  pvrwMiii  travd- 
'Ing  on  dit!  «levattd  roadi  did  not  know  ol 
th«i  occurrenc*  until  they  were  mlil  □(  il  by 


|MKi]>l«  gvttini;  in  al  the  ■tBtiuns,  sod  ili» 
(Im  sknck  folt  in  th«  «l«;vat«d  (UtlMt  v» 
nligbl  catnparcd  with  ibsl  full  iia  tliegTMni' 
below  As  tar  nt  can  h«  uocrtiind  ik 
•Jtock  wucntirely  iDi|t«rc«ptibkoD  l)i«<"l«(, 
and  Du  wave  sucti  na  luiuailr  MKUtupuin 
ih«  pbetKimtni  in  Iho  adjaevnt  vatMi  «• 
lurv  obarrrvd. 

XitOKii  olhat  lavonbltr  nuiiotw  of  Ui-  irli- 
clt^»ll  lh«  "Sewengt  of  Kansai  C!lf,''bj 
Mr.  G.  W.  F«anan»,  in  the  Aogau  Kevie*. 
vc  find  Ui«  {nllowini;  in  ■  pcnonat  lt<(«r 
from  tk«!  celfbraUtl  engtiHM-,  (i.  E.  Wtrlati 
Kh|.:  "  I  bare  reiul  withgnnl  |>WsMii«*eir 
artirtc  in  thr  Kaiiias  Citir  Rm'unv.  You 
liiitlhu  thing  in  m  aiilithvll,  m  far  as  K-C. 
ta  cuneeruvd,  aud,  iud«ed,  Mrike  wboiblifce* 
It  U  bt  (ho  gaovral  cnniproniw  ft>r  all  lirf 
rr  cities,  Il  is  pnviHcly  ihia  that  (her  *n 
picipoalnK  Ui  do  in  ParU." 


•Ssiaen'&dT  ut  cA<  Kevikw  raa  6« 
(Apo*^  an  ujRn*  mitk  aU  At  l>4tl 
ifiU  Oaunirs  ttd  EurojM,  itl  a  diaamnt  i/Jtv* 
1 5  (O  aO  JMT  MM  (Iff  (As  rtutf  priM. 


To  dug  p0fp^rmiOhl^t»  M  the  •mnual  mA. 
arriptiaii  jtriatufmnfitntifthef/roiammtlitef 
ary  or  aeteutifie  maffOMOUt  i/  Ott  (JntUd  SiaUt, 
tntntt pr<rmptiyfunti»l>tJU»ctmt,and  lilt  KAHaAa 
Cmr  Review,  baiihi,  trillunU  aJJ{lio%aJ  nuit, 
for  oat  ftUT. 

Wr  wt-i«  mtii^h  ptiFwi-il  on  th?  Hlh  iilL  lu 
rM«i*e  a  riail  from  [lie  wcll-ka'two  (junkor- 
■lioetuaker-uirDDOmeraf  l^picelaiiil.  liiili>iia. 
PrufuMiir  Win.  DavMU,  nbuae  ariielen  linvo 
BO  fretiueoil/ appvaraiJ  in  (he  RkviritiIui- 
Eng  tbf  p«l  fiT«  oreix  yeare. 


Thm  litieriur  Dctianmeni,  tlie  Patent  Of. 
fic»  and  theSiuJIhsoainn  Iiutilulion  are  ^r^ 
jnrinf  lo  mftk«  «  VC17  titic  exhibit  ai  tlic 
Ve*  Orluana  Expoaiiioa  (tiU  winier,  alao  (or 
tbuM  at  Ciaciaoati  uud  Luuinrille  ihb  fall. 
^mrnl  car  Inadu  have  alrraily  been  aliipped 
Bad  othen  an  ■Marlj'  ready. 

Kaunas  8talo  Hiatorical  Socivty  hM 
an  inrilaliun  (0  i;oii)>rrnl«  wilh  (be 
'M  Sculen*  Aatocintion  in  a  c«l»- 
tlon  at  DUnianrkOrovir.  LawMMii-e,  of  th« 
irlielb  aanivtrMiry  ul  lL«  ttelileuicot  uf 
MMtu.  The  cdrbralian  wilt  lukr  plac«  on 
plcwb^r  8,  1884.  Hon.  Y  P.  Jlalc«r,  Pre*- 
lent  of  ilie  [ti»toricRl  Soi-iety,  vill  deliver 
1  addreu  im  the  auliivct  uf  "  Th^  1.'M>8  *aA 
alu«  of  Uiftloricut  Sociirtin."  The  tatxx- 
ing  is  intvndnl  to  br  a  K«neT«l  i;athpriiix  of 
the  «arly  t«tckn  of  Kiiuun,  anot  of  ull  intrr- 
Bated  ill  tlic  tiirriug  cvi.'aia  of  ilir  ]>eriud  uf 
tarly  nt-ttkiiivnt.  Tin'  Kantn*  Torrilorial 
X- (Jove more,  tleuTift  and  .^(anlon,  Orncml 
John  A.  Losnn,  and  olhn^  fram  abroad, 
1*9  aciwiflvd  mviiaiioiu  iti  b«  prcMot. 

TlLK  Caultigim  of  tliii  Miaaouii  Sot*  Dni- 
Vvniiy  tor  1VS3-1  thowa  an  mtcDdaiict,  in 
ftll  ii>v  >k|Mrtiiientn,  uf  ATA  frum  ^cvcoij- 

>v«n  mtmlin  nf  Miuniiri  iind  h>ti'iiIi-i-ii 
Hli«r&tat(«  and  Territoriuk  The  Acnik-mic 
toura«  of  Uiidj  ia  Very  «)iii|il«te :  il  exteoda 
Vnt  aix  jexn  and  la  adajited  to  ibc-  vducB- 
Unaal  wauiauf  ih«  fitatv.  Thtre  ta  110  pre- 
paratory d«paTtin«ni  but  each  one  <■<  tlio  a«- 
iucial«il  icbooU  proridrv  ioxliuctioa  id  ita 


awn  line  af  trork  (o  inert  the  n**A  nrlain^ 
out  ai  (he  lai-lc  u(  tui  adequate  Mipply  of 
High  Sc.liu(it»,  Thp optional  featiireitgiven 
frcw  pliiy  uiidvr  oerlaii)  rceirictiiin*.  Slu- 
ilrnto.  male  or  t«m«le,  are  allowed  to  cutler 
any  oliuao  for  wliich,  on  examination,  lh*j 
iiTv  fuuad  i]ualifi(i) ;  but  carli  iludrni  miial 
have  in  hand  ar«rtain  number  (A  lioiin  ut 
ftudy  Mid  m-itaUon  fur  each  w«ek.  VcrtiD- 
catea  are  given  by  the  Kaciilly  iH-rlityinx  ui 
ttiv  aiDoaot  of  work  done  by  any  »tud«iil, 
and  .ilandtiiK  in  the  catnc;  but  nil  Ytrgtvwi, 
atiMicd  by  the  Uiplonia  of  ibe  Curaion,  are 
giv«n  only  ou  ibc  oomplvtion  iu  drtail  of 
jimrrilwd  cuiirMca.  The  rvpiilaiicin  nf  (W 
University,  u  comparing  favorably  with  our 
beat  instilulioiu,  Kcvnin  l^  have  bnin  earned 
by  ihe  huneai  ban)  wurk  of  ita  imiaririoua 
lacuily-    The  next  Maeion  begiiu Ijepic ruber 

8n  JojtN  LcttstK-K,  lh«  banker,  parlia- 
raeiitariau  and  aclentlst,  who  iiw««  hia  chief 
fane  10  Ilia  wondortnlly  ninnlr  r««curchM 
in  rntaiuolngy,  liaa  been  cniiipcllet)  to  forcp> 
bia  viail  lu  Montr<->l  to  lurel  hu  feltow  mrui- 
Wra  of  the  Royal  Ijocirty,  br  rtiuou  of  a 
aevera  attack  uf  ihc  K«)ot.  Hi*  abarncv  will 
be  n^retled  eqnilly  by  hia  admirer*  aiuonC 
tlw  ii)rBib>.-rK  ol  the  Antcricain  Aauciaiiun. 

Mu.  K.  K.  Kxoirt.101,  who  baa  written  aov- 
■-■nd  reliable  arlicle*  fur  the  Rkvikw  within 
the  ps»i  tbrve  y*ara,  and  who  ia  now  eob> 
nvctcd  with  tbc  Providviiuc  JuMTnaJ,  after  i»- 
v«i(igtiin)j  ihe  mauifealiliaaa  of  Uiaa  Lulu 
llnnii,  iacnnvinccd  that "  her  Uianifeatationa 
are  all  ^limply  ihr  exertion  of  innicular 
atreiigib  under  certain  moat  favorable  condi- 
tion by  a  yunng  lady  »f  &ae  phytical  dev«l- 
npiuent.  and  exceedln^y  akillful  in  apptyiDn; 
lier  tirength,  and  in  kBnwin([  hov  lo  avail 
herself  of  any  poaiubic  cvntingcmy  of  pUMt- 
fion,  weighi,  embarrawuent,  luwilation,  or 
confudion  alTordod  by  llioae  wh<>  teat  lier 
imwer  -  and  that,  Korcnw*!  by  the  name  con- 
dilioiHi,  any  ]>erMiD  of  c<]ual  phyaical  ■liviigtli 
can  prodocc  csavtly  tho  aanw  pbenonetin 
with  no  mun?  apparent  eA>r(.  T1ii>m  fvala 
are  iintirely  pliy«kal,  andeanbeoontoMU<l«d 


: 
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■ilh  111*  pti*DoiiMna  of  •tberopathic  indu^ 
lion  oalj  bj  ih«  •aom  cIom  of  pcrwiu  who 
Hn  cull;  led  iubeli««elui]>lrllualUiBiD»r«- 
\j  hj  ihc  cabinet  injutirim  uid  olhct  vecy 
■kilUut  leau  of  clcrt^r  aperkton." 

PciT  jiQupIc  uiv  BOhre  of  the  iwporUnt 
watk  now  under  Ma;  in  NorthvrD  Minnesota. 
tOgBird  flgMiiul  thudaagvn  of  liigfa  «il«r 
aod  tliv  in<;DPTeiii<MM?««  of  lov  i*at«r  io  Ibc 
MiMiuippi  River.  A  oumbM  of  lakca  in 
thai  ngion  «M  bciflK  «mn(«C«it  into  ■  rMrr- 
vulr  >;ateni.  wliicli    is  to  collect  uxl  feeil 


»■!«■  a«  it  taay  be  r«<]aim),  A  fall  aocouni 
of  Uii«  grtat  cngiiHcnng  irork  is  promisHl. 
vilb  Ulu»fatl<re  diafframi,  in  the  ScpiemlMt 

CI.XJBRING     RATES. 

CiTT  Revirw  viih  Mty  jxrwJJc*!  puVli>l»d 

!■  thtt  Co-iDifjr  ei  Buroy,  M  frem  IS  la  Su 

ptretBl  ^|0*  Iba  nfuUr  Mbicnptiaa  piice. 

rM>drartHiii«mMa<l4rM«  iIm  Piiblitt- 
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THE  AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  OF 

SCIENCE.— PHILADELPHIA  MEETING. 

SEPOKTtn    BV    PRor.    «.    H.    S.    DAILEY. 

The  geaeral  sessions  of  the  Anocbtion  were  held  in  the  Academy  of  Music. 
Thursday  was  largely  spent  in  the  usual  routine  work  of  organization.  In  the 
evening  Prof.  Newberry,  of  Columbia  Colleite,  delivered  an  illustrated  lecture 
upon  the  subject,  "The  Geological  Evolution  of  the  North  American  Continent." 
At  the  general  session  on  Friday  morning  the  subject  of  an  Inicr-National  Scien- 
tific Congress  was  tlioioughly  discussed.  Both  British  and  American  scientists 
strongly  favor  the  movement.  In  the  evening  the  citizens  of  Philadelphia  tend' 
ered  a  reception  to  the  members  of  the  British  and  American  Associations.  Hon. 
)ohQ  Welsh,  of  Philadelphia,  delivered  an  address  of  welcome,  followed  by  Dr. 
Pepper,  of  the  University  of  Pennsylvania.  Prof.  Young,  of  Princeton  College, 
the  retiring  President  of  the  American  .'Vssociation,  read  the  annual  address  tipoD 
**The  Fending  Problem  of  Astronomy."  The  subject  was  discussed  io  his  well 
known  masterly  manner.  Dr.  Ball,  of  Ireland,  being  called  upon  responded  iit  a 
three  minute  speech,  winning  the  good  opinion  of  the  audience.  The  remainder 
of  the  evening  was  devoted  to  an  informal  promenade  and  paitaking  of  the  gcncr* 
oas  luitch  provided. 

On  Saturday,  there  being  no  session  of  the  Association,  the  meinbers  were 
at  libeny  to  join  any  of  the  excursions  given  by  diGTerent  railroad  companies, 

VUi— It 
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Many  went  to  Long  Branch  where  a  reception  was  tendered  them  by  Past-Presi- 
dent Isaac  Lea;  others  went  to  Atlantic  City,  and  others  to  Cape  May,  vhcR 
they  were  entertained  at  Congress  Hall.  Many,  especially  of  the  foreign  mem- 
bers, visited  the  anthracite  coal  regions,  while  the  botanists  visited  the  pine  bar- 
rens of  New  Jersey. 

On  Monday  morning  at  the  general  session  reports  were  read  from  a  nimiba 
of  special  committes.  After  work  during  the  day  in  the  special  sections,  the 
members  in  the  afternoon  and  evening  visited  the  Zoological  Gardens,  the  recep- 
tion at  the  Woman's  Medical  College  and  that  tendered  by  the  Faculty  of  the 
University  of  Pennsylvania. 

Professor  Robert  S.  Ball  delivered  a  thoroughly  scientific  lecture  on  Tuesdif 

evening  upon  "The  Distance  of  the  Stars."     A  reception  given  at  the  Pennsji- 

vania  Academy  of  Fine  Arts  followed  the  lecture.     This  really  artistic  building 

was  beautifully  decorated  with  flowers  and  vines,  and  the  reception  was  perbqa 

he  most  brilliant  of  the  session. 

Wednesday  afternoon  was  devoted  to  a  reception  at  Haverford  College,  and 
on  Thursday  evening  the  exercises  closed.  The  meeting  was  of  particular  into- 
est  on  account  of  the  presence  of  so  many  distinguished  foreigners.  Seven! 
other  scientific  societies  met  in  the  city  at  the  same  time.  Over  1,200  members 
were  present,  and  nearly  500  new  members  were  elected. 

The  following  officers  were  elected  for  next  year : 

President.— Prof.  H.  A.  Newton,  of  Yale. 

Vice-Presidents. — Section  A — J.  M.  Van  VIeck,  Middletown,  Conn.  Sec- 
tion It — Professor  C.  F.  Brackett,  Princeton  College.  Section  C — William  R- 
Nichols,  Boston.  Section  D — Professor  J.  Burkitt  Webb,  Cambridge.  Sectioo 
E— Professor  Edward  Orton,  Columbus,  O.  Section  F— Professor  B.  G.  Wilder, 
Cornell  University.  Section  G — Professor  S.  H.  Gage,  Coinell  Univeraty. 
Section  H — Professor  William  H.  Dall,  Washington.  Section  I — Professor  Ed- 
ward Atkins,  Boston. 

Permanent  Secretary. — Professor  F.  W.  Putnam,  Cambridge  (re-elected). 

General  Secretary. — Charles  Sedgwick  Minot,  Boston. 

Assistant  General  Secretary. — C.  C.  Abbott,  Trenton. 

Secretaries  of  the  Sections, — A — E,  W.  Hyde,  Cincinnati.  B — Professor 
A.  A,  Michelson,  Cleveland.  C — Professor  F.  P.  Dunnington,  Universi^  d 
Virginia.  D— C.  J.  H.  Woodbury,  Boston.  E— Professor  H.  Carviil  Lewis, 
Philadelphia.  F— M.  C.  Fcrnald,  Maine.  G— W.  H.  Walmsley,  Philadelphia. 
H — Mrs.  Erminnie  A.  Smith,    New  Jersey.     I — J.  W.  Chickering,  Washington. 

The  next  meeting  will  be  held  in  Bar  Harbor,  Maine,  or  Ann  Arbor,  Mich. 

The  following  are  the  titles  of  some  of  the  papers  read: 

Section  A  (Mathematics  and  Astronomy)  met  in  Room  i.  Horticultural  HalL 

Vice-President  H.  T.  Eddy,  of  Cincinnati,  was  in  the  chair,  and  G.  W.  Hough, 

Ct  Chicago,  acted  as  secretary.     The  papers  presented,  as  was  the  case  in  all  the 

MCtioDi,  were  not  all  read,  there  not  being  sufficient  time.     Following  is  a  list  of 

•  p«p«r8: 
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Results  of  observatioD  a.nd  experimeni  wiih  an  ' '  Alnucanur  "  of  four  inches 
aperture,  at  the  Harvard  College,  S.  C.  Chandler,  Jr.  On  the  colors  of  variable 
stars,  St  C.  Chandler,  Jr.  Colors  of  the  stars,  E.  C.  Pickering.  Temporary 
Stars,  Danici  KLiikwood.  A  criterion  for  the  rejection  of  doubtful  observations, 
Majisfield  Merriman.  On  the  magnitude  of  the  errort  which  may  be  introduced 
ID  the  reduction  of  an  observed  system  of  stellar  co-ordinates  to  an  assumed  nor- 
mal system  by  graphic  methods,  William  A.  Rogers.     Systctoaiic  errors  in  stellar 

.magnitudes,  E.  C.  Fickering.     The  average  asteroid  orbit  and  the  asteroid  ring, 

'M.  W.  Harrington.  On  the  original  graduation  of  the  Harvard  College  meridian 
circle,  in  situ,  William  A.  Rogers  and  (Jeorge  .A.  Clark.  To  exhibit  and  describe 
a  model  of  the  ruled  cubic  surface  known  as  the  cylindroid.  Roberts,  Ball,    The 

I  geodetic  work  of  the  United  Slates  Coast  and  Geodetic  Survey,  J.  Howard  Gore. 

'The  lunar  aurora,  John  Haywood.  Micromciric  observations  of  Jupiter's  (bird 
satellite,  David  P.  Todd.  On  the  course  of  the  corrections  to  the  heliocentric 
longitudes  of  Newcomb's  tables  of  Ur-inus  and  Neptune,  David  P.  Todd.     Me' 

Ichanical  arithmetic  illustrated  by  the  averaging  machine,  W.  S.  Auchincloss. 
Analysis  of  the  formula  for  the  Moon's  latitude  as  effected  by  the  5guic  of  the 

[Earth,  John  N.  Stockwell.    The  producu  or  vectors,  Samuel  Emerson.     Oo  an 

d,       I  d',  f  1      d',  t» 
iodirect  solution  of  the  equation  a  ^  ac  -{ ^^ 1 —  3  —  ac.  to  the  sixth 
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aower  of  the  time,  in  which  —  is  a  (unction  of  four  variables,  William  A.  Rogers. 

dt 
Ipeacnpdonof  the  Leander  McCormick  observatory  of  the  University  of  Virginia, 
lOnnond  Stone.     On  the  visibility  of  faint  objects  under  red  illumination,  G.  W. 
[ou^h.     A  brief  account  of  some  preliminary  experiments  in   the  construction 
f  clocks  of  precision,  Leonard  Waldo.     A  collection  of  formulie  foe  the  area  of 
plane  triangle,  Marcus  Baker.     Thenebala^  Lewis  Swift.     On  the  fundamental 
Ifonnitla  of  statistical  mechanics,  with  applications  to  astronomy  and  thermo-dyns- 
jmics,  J.  Willard  Gibbs.     On  the  rotation  of  a  rigid  system   in  fourdimeniiional 
space,  Irving  Striugham.     A  geometrical  interpretation  of  the  linear  bi-lateral 
(luatemion  equation,  Irving  Stringham.    A  new  apporattis  for  the  study  of  Baylc's 
law,  Leroy  C.  Cooley.     On  the  mean  temperature  of  the  two  hemispheres  of  the 
I  earth,    H.    Hennessy.      On  the  constitution    of   the    earth    and    planets,    H. 
Henncssy.      On   an   international   standard   for   measurements,  H.    Hennessy. 
I.inr'"'  (tiuctions  of  points,  lines  and  planes,  £.  W.  Hyde.    Late  researches 
'  00  the  solar  surface  with  special  reference  to  evanescent  spots,  S.  I.  Perry.     Har- 
monic motion  in  stellar  systems,  Pliny  Earle  Chase. 

Section  B  (Physics)  assembled  in   the  chapel  of  the   Episcopal  Academy, 
'  John  Trowbridge,  of  Cambridge,  Mass.,  acted  as  chairman  and  N.  D.  C.  Hodges, 
of  Salem,  Mass.,  as  secretary.     The  |>aperN  presented  were: 

On  the  Fritts'  selenium  cells  and  batteries,  Charles  K.  Friits,     Relation  of 

'  the  electromotive  force  of  a   DaDieit  cell  and  the  strength  of  the  tine  sulphate 

solution,  H.  S.  Carhart.     Note  on  the  periodic  modification  of  elccuostaiic  in* 
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duction,  H.  S.  Carhart.     Descriptioo  of  a  Galvanometer  for  demoDstrating  the 
internal  current  transmitted  through  the  liquid  within  a  Voltaic  cell,  Conrad  W. 
Cooke.     On  the  variation  of  the  resistance  of  Carbon  under  pressure,  T.  C.  Men- 
denhaU.     Determination  of  the  co-efBcient  of  the  speculum  metal  used  for  Pro- 
fessor Rolan's  grating,  William  A.  Rogers,     Additional  observations  confirming 
the  relation  :  Metre  des  archives=Iniperial  yard  plus  3.37027  inches,  William  A. 
Rogers.     A  spectrophotometric  study  of  pigments,  Edward  L.  Nicolls.    On  the 
sensitiveness  of  the  eye  to  colors  of  a  low  degree  of  saturation,  Edward  L.  Nicolls. 
Sensitiveness  of  photographic  dry  plates,  William  H.  Pickering.     Photography 
of  the  infra-red  region  of  the  spectrum,  William  H.  Pickering.     Method  for  prac- 
tical examination  of  railway  employees  as  to  color-blindness,  acuteness  of  vision 
and  hearing;  with  the  results  obtained  by  it,  on  the  Pennsylvania  Railroad,  Will- 
iam Thomson.     Upon  a  generator  in  use  at  Cornell  University  for  producing 
oxygen  and  hydrogen  gas  by  means  of  the  dynamo  machine,  William  A.  Anthony. 
Thunderstorms  and  their  relations  to  "  low,"  Henry  A.  Hazcn.     A  method  of 
distributing  weather  forecasts  by  means  of  railroad  trans,  etc.,  John  A.Miller. 
Thermal  belts,  J.  W.  Chickering,  Jr.     Notes  on  aneroids,    M.  W.   Harrington. 
Some  relations  of  positive  and  negative  electricity,  H.  W.  Eaton.     On  the  mag- 
netic rotation  of  the  equipotential  lines  of  electric  currents  in  various  metals  and 
alloys,  Edwin  H.  Hall.     A  proposed  method  of  determining  the  magnetic  dip 
by  means  of  a  magnetic  pendulum,  Marcus  Baker.     A  possible  method  of  elec- 
trical communication  between  vessels  at  sea,  A.  Graham  Bell.     Description  of  a 
galvanometer  for  demonstrating  the  internal  current  transmitted  through  the  liquid 
within  a  voltaic  cell,  Conrad  W.  Cooke.     An  absolute  Sensitomer,  G.  W,  Hough. 
Notes  on  acoustics,  Charles  R.  Cross.     On  a  proposed  method  of  ascertaining 
the  least  number  of  vibrations  necessary  to  determine  pitch,  Charles  R.  Cross. 
On  the  formulie  for  spherical  refraction  and  thick  lenses,  James  Loudon.    On 
the  distribution  of  potential  in  conductors  experiencing  the  electromagnetic  effects 
discovered  by  Hall,  Sir  William  Thomson.     On  a  standard  galvanometer,  S.  P. 
Thompson.     On  the  government  of  electric  motors,  S.  P.  Thompson,     A  pre- 
liminary note  on  the  action  of  acids  upon  iron  in  the  magnetic  field,  E.  L.  NicoUs. 
On  a  proof  contact  theory  of  electricity,  A.  E.  Dolbear.     On  comparative  cost 
electric  light  and  oxy-calcium  light,  A.  E.  Dolbear.     Electric  discharges  in  reli- 
tion  to  the  equilibrium  of  gaseous  atmosphere,  James  Dewar,     First  steps  toward 
a  general  system  of  observations  of  atmospheric  electricity,  C.  Abbe.     Organiza- 
tion of  seismoiogical  observations,  C.  Abbe.     Methods  of  varifying  weather  proba- 
bilities, C.  Abbe.     Standards  of  baroraetry  and  thermometry,  C.  Abbe.    The 
Princeton  Meteorological  Observatory,   Wm.    Libbey,  Jr.      Local  and  topical 
weather  cards,  W.  M.  Davis.     Change  in  rainfall  of  Virginia,  J.  R.  Purdie.     An 
experiment  for  illustrating  the  conversion  of  mechanical  energy  into  heat,  C.  E. 
^tonroe.     A  form  of  apparatus  for  determinig  the  diathermacy  of  air  and  gases. 
R.  Paddock.     On  the  intensity  of  sound  :  the  energy  used  by  on  organ  pipe, 
«  K.  Wead. 

Section  C  (Chemistry)  held  its  meetings  in  the  chemical  lecture-room  of  the 
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Episcopal  Academy.  John  W.  Ijingley,  o(  Ann  Arbor,  Mich.,  was  chairman 
and  Mcnry  Ca.nnichacl,  of  Brunswick,  Maine,  secretary.  A  list  of  ihc  papers  is 
sppeoded ; 

On  chloroproprionic  acid  and  certain  substituted  acrylic  and  propriooicacids, 
C.    F.    Mab«ry.     Torsion  balances,    Alfred  Springer.     Anhydrobcnsoamidosali- 
cyclic  acid,  Charles  W.  Dabney.     Continuous  eiherificaiion.  L.  M.  Nonon  and 
C.  O.  Prcscott.     Analysis  of  a  mural  efflorescence,  C.  E.  Monroe.     The  chemis- 
iry  of  roller  milling.  Giflford  Richardson.    On  the  chemistry  of  fish,  W.  O.  Al- 
Water.     Rxamination  of  methods  proposed  for  rendering  the  li^hcr  petroleum  oils 
inexplosive,   C.  K.  .Monroe.     A   new  form  of  gas  regulator,  F.  P.  Bwnnington. 
Notes  on  Kemsch's  test,  Henry  Lefltnann.     Discussion  on  Valence,  to  be  opened 
l>y  E.  W.  Clarke.     Modification  of  Riifilles,  method  for  the  absolute  delermina- 
tioo  of  nitrogen.  H.  C.  White.     Optical  method  of  estimating  sugar  in  milk,  H. 
W.  Wiley.     A  preliminary  report  on  the  composition  of  the  coals  of  Kansas,  E. 
H.  S.  Bailey.     Discussion — Educational  methods  in  laboratory  practice  and  in 
the  illustration  of  chemical  lectures,  opened  by  Ira  Rcmsen.     Fermentation  with* 
out  combined   nitrogen,  Alfred  Springer.     On  the  assimilation  of  atmospheric 
nitrogen  by  plant%  U'.  O.  Atwater.     An  explanation  of  Gladstone  and  Tribe's 
1 — 3  taw  in  chemical  dynamics,"  John  W.  Langley.     Freliminary  analysis  of 
he  bark  of  Fouquieria  splcndens.  Eugcl,  Helen  C.  De  S.  Abbott.     The  density 
kf  solid  carbonic  acid,  James   Dcwar.     On  a  substitute  for  litmus,  John   I'rcd. 
lejrei.    Some  observations  on  the  phenomena  of  deliquetcence,  C.  E.  Monroe, 
feihods  of  milk  analy-iis,  Albert  N.  Leeds.     Simple  lecture  illustrations,  F,  P. 
unnington.     Production  of  argentic  hydrate,  F.  P.  Dunnington.     Improvements 
n  apparatus  for  rapid  gas  analysis,  Arthur  H.  Elliott.     Anthroccnc   from    water 
(tar.  Arthur  H.  Elliott. 
Section  P  (Mechanical  Science  and  Statistics)  occupied   Room  >,  Hortical- 
iral  Hall,  and  with   R,  W.  Thurston,  of  Hobokcn,  N.  J.,  in  the  chair,  and  J. 
lurkilt  Webb,  of  Ithaca,  at  the  secretary's  ubie,  turned  its  ancntlon  to  the  fol- 
Dwing: 

Steam  engine  practice  in  the  United  States,  J.  C.  Hoadley-  The  strength  of 
tast  iron,  W.  J.  Millar.  Three  problems  of  river  physics,  J  B.  Johnson,  T(^m>- 
raphy  of  machines,  Olwrlin  Smitli.  Driven  wells,  J.  C.  Hoadley.  Training 
!»-  mechanical  engineers,  Geoi^c  J.  Aldcn.  Heating  from  a  central  source, 
^redcrkk  Bramwell.  Giant's  Causeway  and  Pottrtish  Electric  Railway,  W.  A. 
kaiL  On  a  new  method  of  producing  screws  of  sundard  length  and  uniform 
tiich,  Willi.im  A.  Rogers.  The  production  of  optical  surfaces,  John  \,  Broshear. 
rrcgularily  in  railroad  building  a  chief  cause  of  recent  business  depressions, 
li^tlliam  Kent.  Electric  tramways,  M.  H.  Smith.  Economy  of  the  electric 
^hl,  A.  Stirling.  Dillon's  automatic  sounder,  J^Ir.  Dillon,  Dillon's  flood  regu- 
ktor,  Mr,  Dillon, 

Section  E  (Geology  and  Geography)  held  its  sessions  in  the  main  Honicul* 
oral   Hall.     N.  H.  Wincbell,  of  Minneapolis,  presided,   Eugene  A.   Smith,  of 
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Tuscaloosa,  Ala.,  performing  ihe  duties  of  secretary.     The  papers  handed  in 
were: 

The  geological  age,  character  and  origin  of  the  gypsum  beds  of  Cayuga 
County,  N.  Y.,  S.  G.  Williams.  The  correlation  of  the  lower  coal  measures  of 
Ohio  and  Eastern  Kentucky,  Edward  Orton.  On  a  section  of  the  strata  of  c^^ 
taceous  and  tertiary  formations  of  Alabama,  Eugene  A.  Smith  and  L.  C.  John- 
son. On  some  fish  remains  recently  discovered  in  the  silurian  rocks  of  Pennsyl- 
vania, E.  W.  Ciayple.  The  horizons  of  petroleum  and  inflammable  gas  in  Ohio, 
Edward  Orton,  A  review  of  the  geology  of  Delaware,  results  of  a  survey  no« 
in  progress,  Frederick  D.  Chester.  The  sail-well  at  Humboldt,  Minn.,  N.  H. 
Winchell.  An  attempt  (o  determine  the  amount  of  chemical  erosion  taking  place 
in  the  limestone  (calciferous  to  Trenton)  valley  of  Centre  County,  Penn,,  and 
hence  applicable  to  similar  regions  throughout  the  Appalachian  system,  A.  & 
Ewing.  Deep-sea  sounding  in  the  Carribbean  Sea,  J.  R.  Bartlett,  Navy  Depart- 
ment, Washington,  D.  C.  On  the  relative  level  of  the  Atlantic  Ocean  and  Gulf 
of  Mexico,  with  remarks  on  the  Gulf  Stream  and  deep-sea  temperatures,  J.  E. 
Hilgard.  Recent  improvement  in  apparatus  and  methods  of  sounding  ocean 
depths,  Daniel  Ammon.  Notice  of  a  new  and  important  work  on  the  origin  of 
the  crystalline  schists,  by  Dr.  I.  Lehman,  George  H.  Williams.  The  Sec»nd 
Geological  Survey  of  Pennsylvania,  Charles  A.  Ashburner.  A  brief  account  of 
the  remarkable  explorations  in  Thibet,  Mongolia  and  the  frontiers  of  India  and 
China,  receptly  made  by  Kreshna,  or  A,  K.,  a  native  surveyor,  trained  under 
the  Trigonometrical  Survey  of  India,  with  official  map,  Trelawney  Saunders. 
New  identifications  in  Biblical  Geography,  based  on  the  recent  survey  of  Western 
Palestine,  made  for  the  Palestine  Exploration  Fund,  with  the  great  map  of  the 
survey,  and  the  reduced  map  of  the  Old  Testament,  Apocrypha  and  Josephus, 
derived  therefrom,  Trelawney  Saunders.  On  the  intimate  relations  of  the  Che- 
mung and  Waverly  Groups  in  the  northwestern  portions  of  Pennsylvania  and 
southwestern  part  of  New  York,  James  Hall.  On  the  Eurypteridae  of  the  Devon- 
ian and  Carboniferous  systems  of  the  United  States,  with  a  supplementary  note 
on  a  species  of  Stylonurus,  James  Hall.  British  earthquakes  and  their  seismic 
relations,  Richard  Owen.  Sketch  of  life  and  scientific  work  of  Dr.  Arnold  Guyot, 
William  Libbey,  Jr.  Geographic  classifications,  illustrated  by  a  study  of  plains, 
plateausand  their  derivatives,  W.  M.  Davis.  On  the  ultimate  results  of  converting 
the  basin  of  the  Desert  of  Sahara  into  an  inland  lake,  P.  H.  Vander  Weyde.  Note 
on  Cassiterite  from  King's  Mountain,  N.  C,  Charles  W.  Dabney,  Jr.  North 
Carolina  pliosphates,  Charles  W.  Dabney,  Jr.  Native  antimony  from  York, 
Prince  William  County,  N.  B.,  George  F.  Kunz.  A  great  trap  dyke  across 
southeastern  Pennsylvania,  H.  Carvill  Lewis.  A  study  of  one  point  in  the 
archaeanpalxozoic  contact  line  in  southeastern  Pennsylvania,  Persifor  Fraier. 
Geographical  and  physical  conditions  as  modifying  fossil  faunas,  H.  S.  Williams. 
3n  some  large  and  peculiar  fossil  fishes  from  Ohio  and  Indiana,  J.  S.  Newberry. 
Dn  the  geological  survey  of  New  Jersey,  George  H.  Cook.  The  profile  of 
Nicaragua,  geographical  and  commercial.  Captain  Bedford  Pim,  R.   N.    The 
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pilot  chart  of  the  North  Atlantic  Ocesn,  J.  R.  Bartlett,  Nx^y  Depailtnent.  Met- 
amospbistn  m  the  Iluronian  of  ihc  Northwest,  R.  D.  Irving.  IdcntJficBttoaof  the 
Green  MountHin  gneisses  in  Eastern  New  England,  C.  H.  Hitchcock.  Occur- 
rence ot  builders  of  decomposition  in  gneij$  at  Washington,  I>.  C,  J.  VV,  Spen- 
cer. A  study  of  "Eozooij  Cansdcnse,"  Alexis  A.  Jidien.  Evidences  of  local 
glaciers  in  the  Ciiskill  Mountain  legion,  John  C.  Smock.  Sand  boulders  in  drift 
at  Colutnhia,  Mo.,  J.  W.  S|>encer.  The  Missouri  coieau  and  its  moiaincs,  j.  £. 
Todd.  Course  ol  motion  in  gkcieri,  Cliarles  Whittlesey.  The  genesis  aud  coo- 
aervalion  of  volcanic  eoety,  J.  W.  Pike.  Exhibition  of  a  geological  map  of  the 
United  States,  and  a  geological  map  of  New  York,  Xcw  Jesery  and  Pennsylvania, 
J.  W,  Powell.  On  the  phpsical  condition  of  the  inietior  of  the  earth,  H.  Hen- 
neasy.  Musical  sound,  its  wide  distribuiian  and  properties,  H.  C.  Bolton.  Mus- 
ical sand:  its  wide  diatributioo  and  properties,  H.  Carrington  Bolton  aud  Alexis 
A.  Jiilien.  Notice  on  the  micMCopical  examination  of  a  series  of  ocean,  lake, 
and  desert  sands,  Alexis  A.  Julien  and  H.  CarrioglOD  Bolton.  On  Ihe  erosire 
action  of  the  ice,  J.  S.  Newberry. 

Section  F  (Biology)  transacted  business  in  the  hall  of  the  Union  Leagae. 
£.  D.  Cope,  of  Phila'delpbia,  was  chairman,  and  C.  £.  Besse)-,  o(  Ames,  Iowa, 
secretary.     The  papers  were : 

On  Tcnecanthus  and  GyracanthusfroratheChemuDgof  Pennsylvania,  E.  W. 
CUypole.  Some  observations  on  the  influence  of  oxygenated  and  un-oxy^cnatcd 
blood,  as  well  as  of  blood  in  various  degrees  of  dilution  on  the  isolated  heart  of 
the  frog  and  terrapin,  H.  G.  Beyer.  Affinities  of  Dionfca,  Joseph  F.  James. 
Biological  problems,  C-  S.  Minoi.  A  botanical  study  of  the  mite-gall  found  on 
the  petiole  oi  Juglam  rttgra,  known  is  Kriiuum  anomalum :  Schw.,  LiltieJ.  Martin. 
The  habits  of  some  Arvicolinsc,  Edgar  R.  Quick  and  A.  W.  Butler.  The  exist- 
ence and  dorsal  circuntscription  of  the  port  /E  (foramen  and  Monro)  in  the  adult 
baman  brain,  Burt  G.  Wilder.  Tbe  relative  position  of  the  cerebrum  and  the 
cerebellum  in  anthropoid  apes,  Burt  G.  Wilder.  Observation  on  the  phylogony 
of  the  aniodactyla  mammalia,  derived  from  American  fossils,  E,  D.  Cope.  The 
torsion  of  leaves,  W.  J.  Beal.  The  fossil  (lota  of  the  globe,  historical  view,  Les- 
ter F.  Ward.  The  fossil  flora  of  the  globe,  geological  view,  Lester  F.  Ward. 
The  fossilftoraof  theglobe,  botanical  view,  Lester  F.  Ward.  Influenceof  isolatioa 
upon  vegetation,  E.  Lewis  Sturtcvani.  The  osteology  of  oreodon,  W.  B.  Scott 
Vcsictdn  scminales  of  the  Guinea  pigs,  C.  S.  MinoL  A  new  parasitic  Copcpode 
from  the  clam  (Mya  areoaria),  R.  Ramsay  Wright,  The  influence  of  cross  fertil- 
iiauOB  upon  the  development  of  the  strawberry,  William  R.  i.aieotey.  Experi- 
mental research  relating  to  the  etiology  of  tuberculosis,  George  M.  Sternberg. 
On  the  extinction  of  species,  Tliomas  Mcehan.  Preliminary  note  on  the  lym- 
phatics of  the  common  bull-head  {Amiurut  (Otus),  F.  h.  Kilborne  and  S.  H. 
Gage.  On  the  nervous  system  of  Comatula  with  observations  un  the  mutual 
affinities  of  the  recent  group  of  Echinoderms,  A.  .Miines  Marshall.  Stomates  on 
seeds,  George  Macloskie.  Structure  and  development  of  suspensory  ligament  in 
tlic  horx,  ox  and  sheep,  D.  J.  Cunningham.     Eihidene  dicbloride  as  an  ano 
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thic,  John  G.  McKendrick.  On  the  hitherto  unknown  mode' of  oviposition  io 
the  Carabidse,  C.  V.  Riley.  Preliminary  notes  on  the  delicacy  of  the  special 
senses,  E.  H.  S.  Bailey  and  E.  L.  Nichols.  The  adventitious  inflorescence  of 
curcuta  glomerata,  C.  E.  Bessey.  On  a  special  function  of  the  external  third  of 
the  lenticular  nucleus  of  the  corpus  striatum,  Charles  Porter  Hart.  Observations 
upon  the  amphibia  brain,  from  a  comparison  of  amphiuma,  menopoma,  meno- 
branchus,  Henry  F,  Osborne.  Fertility  in  hybridization,  R.  B.  Roosevelt  On 
tbe  skin  of  insect,  C.  S.  Minot.  Hibernation  of  the  lower  vertebrates,  A.  W. 
Butler.  The  develoyment  of  limulus,  J.  S.  Kingsley.  Do  the  cerebellum  and 
oblongata  represent  two  encephalic  segments  or  only  one  ?  Burt  G.  Wilder.  On 
the  morphology  and  evolution  of  the  tail  of  osseous  fishes,  John  A.  Ryder.  On 
the  mammalian  affinities  of  the  saurians  of  the  Peruvian  epoch,  Edward  D.  Copt 
The  hood  of  the  hooded  seal  (Cystophora  cristata),  C.  Hart  Merriara.  Remaiki 
of  delegates  from  the  Ornilhohgischer  verein  in  Wein,  C.  Hart  Merriam.  Polarity 
of  leaves  of  Erigeron  Canadense,  W.  J.  Beal.  On  some  points  in  the  develop- 
ment of  pelagic  teleostean  eggs,  George  Brook,  Jr.  The  dynamics  of  the  insect 
crust,  George  Macloskie.  Some  questions  in  anatomical  nomenclature,  Burt  G. 
Wilder.  Experimental  researches  on  the  so-called  thought  transference,  L.  F. 
Barrett.  Alleged  sensory  effects  of  magnetism,  L.  F.  Barrett.  On  the  finger- 
muscles  in  Mtg,apUra  longimana,  and  other  whales,  John  Struthers.  On  the  pres- 
ence of  eyes  and  other  sense  organs  on  the  shells  of  chitonidae,  H.  N.  Moseley. 
Utricularia  vulgarus  with  young  teleostean  fishes  entrapped  in  the  bladder-traps  of 
that  plant,  H.  N.  Moseley.  Feathers  of  the  Dodo,  H.  N.  Moseley.  Larval 
theory  of  the  origin  of  tissue,  Alpheus  Hyatt.  Objections  to  some  commonly 
accepted  views  of  heredity,  Alpheus  Hyatt.  Structure  and  affinities  of  Bealricea, 
Alpheus  Hyatt.  Structure  of  the  siphon  in  the  Endoceratidse,  Alpheus  Hyatt 
Researches  on  growth  and  death,  Charles  S.  Minot. 

Section  G  (Histology  and  Microscopy)  spent  the  day  in  the  hall  of  the  Col- 
lege of  Physicians,  T.  G.  Wormley,  of  Philadelphia,  presided  and  Rorayn 
Hitchcock,  of  New  York  City,  acted  as  secretary.     Following  are  the  papers: 

Methods  of  cultivating  micro-organisms,  George  M.  Sternberg.  Remarks 
on  fluid  and  gelatinous  media  for  cultivating  micrc-organisms,  with  description  of 
Salmon's  new  culture  tube  and  demonstration  of  the  method  of  using  it,  R.  Hitch- 
cock. On  the  reproduction  of  short  standards  of  length,  William  A.  Rogers. 
On  some  new  microscopic  devices,  R,  H.  Ward.  Recent  studies  on  the  theory 
of  the  microscope,  and  iheir  practical  results  as  regards  the  use  of  the  microscope 
in  scientific  investigations,  R.  Hitchcock.  On  some  points  in  microtomy,  John 
A.  Ryder,  Upon  a  microscopic  method  of  studying  the  amphibian  brain,  Henry 
F.  Osborne.  Histology  of  Lingula,  H.  G,  Beyer.  Description  of  the  Schroder 
camera  lucida,  R.  Hitchcock.  Demonstrations  of  perforations  in  the  cellulose 
walls  of  plant-cells,  Louis  Elsberg.  Electric  illumination  for  microscope,  with 
practical  illustration,  W.  H.  Walmsley.  Celloidine  as  an  imbedding  mass,  Wm. 
Libbey,  Jr.  An  immersion  apparatus  for  the  determination  of  the  temperature 
of  the  critical  point  in  the  fluid  cavities  of  minerals,  A.  A.  Julien. 
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Section  H  (Anlhtopolt^;')  was  catted  to  order  in  the  Foyer  of  the  Academj 
»f  Mufic  E.  S.  Morse,  of  Salem,  Mass.,  was  chainnaD,  and  G.  H.  Perkins,  of 
Burlington,  secretary.     The  following  papers  frere  received: 

Use^  of  ihc  emblematic  mounds,  Stephen  D.  PeeL  The  lineal  measurei  of 
the  semi'civilitized  nations,  D.  G.  Brinton.  The  sacred  pipes  of  friendship, 
iFranlc  La  Fleschc.  Some  observations  upon  the  usage,  symbolism  and  influence 
pf  the  sacred  pipes  of  fellowship  among  the  Omahas,  Alice  C.  Heicher.  Notes 
upon  some  quartz  objecu  from  Central  Minnesota,  Miss  F.  E.  Babbitt.  The 
intponance  of  the  study  of  primitive  architecture  to  an  understanding  of  the  pre- 
bittork  age  in  America.  Stephen  D.  Peet.  Local  weather  lore,  Amos  W.  Butler, 
some  characteristics  of  the  Indian  earth  and  shell-mound$  on  the  Atlantic  Coast 
Rorida,  Andrew  E.  Douglass.  The  manner  in  which  Indians  made  their  stone 
picments,  P.  R.  Hoy.  Disputed  points  concerning  Iroquois  pronouns,  Krmin- 
ie  A.  Smith.  Remarks  on  North  American  races  and  civiliiwuion,  E.  B.  Tylor. 
port  the  CTolntion  of  a  race  of  deaf  mutes  in  America,  A.  Graham  Bell.  The 
iccurrence  of  man  in  the  upper  miocene  of  Nebraska,  E.  D.  Cope.  The  us«  of 
le  fiIou;;h  in  japan,  Edward  S.  Morse,  The  three  culture  periods,  J.  VV.  Powell, 
search  in  British  North  America  for  lost  colonies  of  Northmen  and  Portuguese, 
G.  Halilnirton.  The  sacriiiciat  stone  of  San  Juan  Teotihuacan,  A.  W.  Butler. 
tem  archery,  Edward  S.  Morse.  Formation  of  Iroquois  words,  Erminnic  A. 
ith.  The  different  races  who  built  mounds  in  AVisoinsin,  Stephen  I^.  Peel. 
volution  of  animal  life  illustrated  b^  study  of  emblematic  mounds,  Stephen  D. 
eel.  Eiymology  of  the  Iroquois  word  Rha-wcn-ni-yu,  Erminnic  A.  Smith, 
riptjoo  of  the  skeletons  and  skulls  found  in  the  large  mound  of  the  Turner 
ip,  Ohio,  Cordelia  A.  Sludley.  Mythology  ot  the  Wintuns,  J.  W.  Powell. 
nterviews  with  a  Korean,  Edward  S.  Morse.  Some  parallelism  in  the  evolu- 
tion of  races  in  the  old  and  new  world,  Daniel  Wilson.  On  the  geographical  dis- 
tribution  of  labretifer)-,  W.  H.  Dall.  On  the  identification  of  the  animals  and 
plants  of  India  which  are  mentioned  by  aticient  Greek  authors,  V,  BatL  The 
comparative  longevity  of  the  sexes,  Mrs.  A.  B.  BlaekwcU. 

Section  I  (Economic  Science  and  .Statistics)  w.ax  quartered  in  the  hati  of  the 
the  Hbtoricat  Society,  with  John  Eaton  and  C.  W.  Smiley,  of  Washington,  D. 
C,4  u  diairman  and  secretary  respectively.     The  papers  were; 

The  principles  of  graphic  itlusnration,  Franklin  B.  Hough.  On  the  credit 
of  the  United  Suies  Government,  E.  R  Elliott.  The  future  of  the  United  States, 
John  Biddulph  Martin.  The  structure  and  economic  value  of  some  of  our  woods 
(Illuslralcd).  P.  11.  Dudley.  Some  experiments  in  a  new  method  of  land  culti- 
VBtioo  by  the  um  of  dynamite  and  the  important  re&utts  obtained,  George  W. 
HoUey.  The  apprenticeship  question  and  industrial  schools,  Thomas  Hampson. 
Landt  in  severalty  to  Indians,  illu'ttrated  by  experiences  with  the  Omaha  tube, 
Alice  C.  Fletcher.  Condition  of  deaf  mutes  and  deaf  mule  instruction  in  the 
United  States,  statistically  considered,  J.  W.  Chickcring,  Jr.  Production  and 
distribulion,  Edward  Atkinson,  Upon  the  expediency  of  a  proposed  "  new  de- 
parture" in  the  form  of  schools  for  the  education  o(  deaf  mutes,  Joseph  C.  Gor- 
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doD.  On  icdflzing  the  literature  of  science,  B.  Pickman  Mann.  Percentaga 
and  costs  of  nutrients  in  foods,  VV.  O.  Atwater.  Brief  outlines  of  the  investiga- 
tions upon  the  power  to  move  railroad  trains  and  the  mechanical  inspection  of 
railroad  tracks,  as  made  by  the  dynagraph  and  track  inspectioD  car,  P.  H.  Dud- 
ley. Irregularity  in  railroad  buildini;  a  chief  cause  of  recent  business  depressions, . 
William  Kent.  An  account  of  the  first  general  census  of  India,  Trelawaej 
Saunders.  The  uses  of  great  expositions,  Lyndon  A.  Smith.  American  produc- 
tion for  American  consumption,  J,  R.  Dodge.  A  review  of  the  proceedings  of 
the  section  of  economic  science  and  statistics  at  the  Montreal  meeting,  B.  A.  A. 
S. ,  Chas.  W.  Smiley.  Commercial  relations  of  the  United  States  with  Spain  and 
her  colonies,  his  Excellency  Don  Arturo  de  Marcoartu.  The  American  pearl, 
George  F.  Kunz-  The  philosophy  of  criminal  development,  Lewis  W.  Haupt. 
An  illustration  of  the  results  produced  by  the  artificial  propagation  of  fish,  Chas. 
W.  Smiley.  The  education  of  pauper  children,  industrially  and  otherwise,  James 
O.  Bevan.  On  technical  education  in  the  British  Islands,  Henry  Hennessy. 
Natural  scheme  of  high  culture  in  the  United  States  of  America,  Knut  Forsberg. 
The  learned  professions  and  the  public,  1S70 — 1880,  Chas.  Warren.  The  aims 
and  methods  of  manual  training-schools,  C.  M.  Woodward.  On  the  application 
of  the  historical  method  to  questions  in  economic  science,  T.  B.  Browning.  A 
new  resource  for  the  women  of  the  United  States — silk  culture,  Loren  Blodget. 
Some  economic  and  social  effects  of  machinery,  Edward  T.  Peters.  A  discus- 
sion of  the  principles  involved  in  the  general  action  of  vegetation  and  of  trees 
c*i(«:ially  to  prevent  extremes  of  temperature,  James  Hyatt,  National  identity  in 
ill  economic  aspect,  Loren  Blodgett. 


THE  BRITISH  ASSOCIATION  AT  MONTREAL. 

(in  August  27th  the  British  Association  for  the  Advancement  of  Science  met 
al  .M'yntreal;  the  first  instance  since  its  organization,  fifty-three  years  ago,  that  it 
Kan  ever  held  a  meeting  outside  of  Great  Britain.  It  is  a  notable  association,  not 
*/ij|y  from  its  present  membership  and  the  results  of  their  labors,  but  also  from 
Ihe  fact  that  it  was  formed  principally  through  the  efforts  of  such  former  scientific 
lights  as  David  Brewster,  Humphrey  Davy,  and  John  Herschel,  whose  associates 
and  successors  have  made  it  the  leading  society  of  the  world  in  all  that  pertains 
to  licience. 

Among  the  distinguished  members  present  from  abroad  were :  Sir  William 
Thornton,  Prof.  E.  B.  Tylor;  the  astronomer,  Robt.  S.  Ball,  of  Dublin,  Prof, 
Ut»coe,  Prof.  Dewar,  Captain  Pitt,  Sir  Lyon  Playfair,  Prof.  E.  H.  Schafcr,  Prof. 
WUlwn  A.  Tilden,  Boyd  Dawkins  and  others  of  note;  while  of  the  eminent 
fcitntiits  on  this  side  of  the  water  were  :  Principal  J.  W.  Dawson,  and  Prof.  T. 
Ht»ry  Hunt,  of  Montreal,  Professors  Geo.  F.  Barker,  Mendenhall,  Rowland,  Asa 
(irity,  Putnam,  Newbury,  Youmans,  Scudder,  Minot,  etc 

We  are  indebted  to  Professor  J,  D.  Parker,  U.  S.  A.,  for  copies  of  neirs- 
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papers  containing  reports  of  the  proceedings  and  for  the  use  of  his  letters  to  the 
Eaasas  C\\.y  JourncU  which  we  use  freely  for  the  benefit  of  our  readers: 

"  This  is  really  the  British  congress  of  science,  and  is  a  large  and  powerful 
body  of  men.  Montreal  is  full  of  English  professors,  with  a  multitude  from  all 
portions  of  the  continent.  Members  of  the  American  Association  for  the  Ad* 
vancement  of  Science  have  been  made  corresponding  members,  and  we  have 
delegations  of  professors  from  all  parts  of  the  United  States.  The  meeting  has 
also  brought  together  many  notables  in  the  political  and  business  world. 

"  Professor  Cayley,  LL.D.,  F.  R.  S.,  the  retiring  president,  is  absent,  and 
Sir  William  Thomson  gave  the  address  of  the  retiring  president.  Sir  William 
Thomson  was  a  second  wrangler  at  Cambridge,  and  is  one  of  the  leading  elec- 
tricians in  the  world.  He  has  published  a  great  variety  of  papers,  making  impor- 
tant contributions  to  his  department,  and  on  the  completion  of  the  Atlantic  cable 
in  1866  was  knighted  and  presented  with  the  freedom  of  the  city  of  Glasgow. 
Tlie  English  Government  and  institutions  of  learning  have  showered  down  upon 
lim  about  all  the  honors  and  degrees  possible,  and  he  seems  to  be  worthy  of 
tbem. 

"  The  first  day  was  a  notable  one.  During  the  morning  hours  the  various 
sections  were  getting  into  working  order.  There  are  sections  in  mathematical 
ssA  physical  science,  chemical  science,  geology,  biology,  geography,  economic 
sdcnce  and  statics,  mechanical  science  and  anthropology.  The  papers  read 
Ittfore  these  sections  are  from  the  most  distinguished  men  in  their  several  depart- 
ments, and  contain  the  most  recent  developments. 

"  At  4:30  P.  M.  there  was  a  civic  reception  at  Queen's  Hall,  when  the  mayor 
^Montreal,  who  wore  his  chain  of  office,  gave  the  members  of  the  Association 
a  hearty  welcome.  The  hall  was  crowded  and  the  platform  was  full  of  distin- 
8t>ished  men  from  England  and  America.  Sir  William  Thomson  acknowledged 
*D  cordial  terms  the  hearty  welcome  extended  by  the  mayor.  Sir  John  A.  Mc- 
I)oQald,  the  premier,  then  came  forward  and  addressed  the  meeting,  making  a 
■«ery  pleasant  address  of  welcome  in  behalf  of  the  dominion. 

"  In  the  evening  Queen's  Hall  was  filled  to  overflowing  with  an  audience  of 
gentlemen  and  ladies  such  as  seldom  convene  in  this  country.  As  we  looked 
^pon  the  sea  of  upturned  faces,  a  gentleman  from  this  side  of  the  water  remarked : 
'This  is  an  opportunity  of  a  hfetime.'  His  excellency  the  governor-general, 
w»d  Lansdowne,  Lady  Lansdowne,  and  suite,  were  on  the  platform.  Lord 
lansdowne  gave  a  most  excellent  address,  which  received  frequent  applause. 
The  lord  is  a  clever  speaker  in  the  English  sense. 

"  Lord  Rayleigh's  address,  the  president  elect,  was  the  event  of  the  evening. 

Lord  Rayleigh  is  a  very  eminent  man  in  the  higher  mathematics  and  physics. 

He  gave  a  rapid  review  of  science  in  his  department  of  physics.     He  spoke 

veiy  feelingly  of  the  death  of  Sir  William  Siemens,  who  has  occupied  a  very 

conspicuous  place  in  the  working  of  the  Association  and  in  the  development 

of  the  dynamo  machine.     He  was  also  actively  engaged  in  many  other  inventions 

which  have  proved  of  great  use.     The  address  summed  up  the  progress  of  science 
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in  the  departments  touched  in  a  comprehensive  way.  The  lecturer  spoke  of  the 
saturizatioD  of  iron  by  magnetism,  the  resistance  offered  by  the  coil  to  the  passage 
of  electricity,  the  beautiful  and  mysterious  phenomena  attending  the  discharge  of 
electricity  in  nearly  vacuous  spaces,  the  mechanical  theory  of  heat,  the  dissipa- 
tion of  energy,  the  mechanics  of  viscous  fluids,  the  friction  of  oiled  surfaces,  the 
nature  of  gaseous  viscosity,  the  investigation  of  the  spectrum,  the  visible  and 
ultra-violet  spectrum,  the  velocity  of  light,  the  telephone  and  phonograph,  rfie 
scientific  work  of  Maxwell,  and  the  prospects  of  experimental  science.  Lord 
Rayleigh  favored  the  modern  tendency  to  give  less  Greek  and  Latin,  and  more 
German  and  French  in  our  college  courses.  The  address  was  loudly  applauded, 
and  I  believe  there  is  more  applause  in  the  British  Association  than  in  the  Amer- 
ican Association. 

"Hon.  Dr.  Chauneau  addressed  the  meeting  in  French,  and  spoke  of  the 
work  which  the  Royal  Society  is  doing  in  Canada.  There  were  several  other 
speakers  during  the  evening. 

"  I  see  other  visitors  here  from  the  West.  Among  them  I  notice  Marcui 
Baker,  of  the  United  States  Coast  and  Geodetic  Survey,  in  charge  of  the  Mag- 
netic Observatory  at  Los  Angeles,  Cal.  Prof.  W.  L  Stringhara,  Professor  of 
Pure  Mathematics  in  the  California  University,  is  also  here. 

"  A  general  survey  of  the  British  Association  of  Science  impresses  one  with 
the  magnitude  of  the  work  which  they  are  accomplishing.  Fifly-two  years  since 
the  society  was  organized  has  seen  almost  an  entire  revolution  of  science.  Old 
theori^  have  passed  away  and  old  beliefs  have  vanished.  Sir  William  Thomson 
referred  to  the  meeting  of  the  Association  where  a  physicist  demonstrated  that  il 
would  be  impossible  for  a  steamship  to  cross  the  Atlantic.  But  in  spite  of  this 
demonstration  the  Association  now  finds  itself  on  the  other  side  of  the  Atlantic 
These  English  savants  are  thoroughly  in  earnest  in  their  scientific  studies  and 
researches.  No  expense,  and  no  amount  of  time  and  study  are  -spared  to  attain 
the  results  aimed  at.  The  English  scientist  is  a  specialist  in  his  chc^en  brandi 
and  knows  all  about  it,  although  he  may  be  a  child  in  other  things.  One  <tf  the 
scientists  asked  another  about  the  location  of  a  certain  room  in  the  steamer,  when 
the  other  scientist  pulled  out  an  elaborate  plan  of  the  ship,  and  pointed  oat  the 
room  to  him.  ^^^^^^ 

"  The  work  in  the  various  sections  is  first-class.     It  is  refrcshin^^neB 
papers  read   by   the  masters   in   science,  whose  books  one  has  studied  from  his_ 
youth.     Prof.  Asa  Gray  is  here,  and  is  honored  by  the  English   scientists  u 
leading  botanist,  perhaps,  in  the  world.     They  say  there  are  a  great  many  clcf< 
gentlemen  in  America,  and  seem  to  take  pleasure  in  mentioning  scch  O&EDti  *i 
Gray,  Dana,  Newcomb,  Newberry,  Bell  and  others.     Tht  old  prejudice  ■gioii'I 
American    institutions  has  almost   disappeared,  and  I   believe  this   mMAuLJI 
the  leading  scientists  of  Europe,  in  Canada,  will  result  '-  "-*^  ™i£^^^^ 
countries. 

"  I  have  just  returned  frpm  an  excursion  to  Qoetr 
the  Association  enjoyed  the  hospitalities  of  the  aXj 
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trip  was  detigbirul.  Wc  were  5rst  entertained  by  the  citizens,  and  then  drivea 
oat  lo  Spencer  Wood,  where  ilie  Iteuienfint  governor  gave  us  a  magnificent  recep- 
tion. In  the  evening  I>ord  Lansdownc  gave  us  the  crowning  reception,  in  the 
citadel  on  the  heights  overlooking  the  i:ity.  The  English  and  Canadian  scientists 
do  not  seem  to  have  heard  of  prohibition.  Mj*  cab  party  of  English  professors 
tcx>k  so  much  wine  that  they  became  quite  mellow.  On  our  return  down  the 
heights  the  road  was  very  sleep  and  slippery  from  a  recent  rain,  and  wc  were 
obliged  to  get  out  and  walk.  It  is  amusing  to  see  an  English  profesiiOT  with  a 
fall  line  of  titles  trying  to  navigate  down  a  steep  road  in  a  dark  night,  when  his 
head  is  all  in  a  whirL  There  is  a  chance  for  prohibitian  work  even  in  the  English 
Qoiversitics. 

"My  berth  was  also  occupied  by  an  Oxford  professor.  He  came  in  after 
midoiglit  in  bad  humor.  First,  some  one  had  taken  his  umbrelb,  and  then  at 
I^rd  Lansdownc's  party  be  had  lost  his  Mcintosh,  It  was  amusing  to  hear 
him  give  the  Canadians  and  Americans  a  blessing.  He  said  there  were  a  few 
'clever'  ,\mericans,  but  it  was  a  'beastly'  country.  There  was  more  real  com- 
fort in  London  than  in  all  the  world  besides.  One  of  the  distinguished  English 
scientists  said  their  ship,  in  coming  over,  struck  a  whale  and  cut  him  dear  ia 
twol     A  lady  at  the  ubie  said  that  was  a  fish  story. 

"On  Sunday  our  party  was  on  the  ii%'er,  and  we  extemporized  a  devotional 
meeting  on  the  steamer.  About  a  huudicd  gathered  around  the  piano,  where  we 
sang  all  the  hymns  wc  could  remember.  Several  clergymen  were  present  and 
a4dressed  the  meeting.  The  English  sing  some  sweet  hymns  not  common  to 
this  country.  The  company  represented  every  phase  of  belief,  but  there  was  a 
religious  fervor  truly  refreshing.  As  the  old  songs  welled  up  and  Soated  acion  - 
the  valer  reminding  many  of  distant  homes  and  loved  ones,  J  could  see  the 
tears  starting  from  many  eyes.  There  is  something  in  any  common  manhood 
that  overshadows  creeds  and  sects.  Religion,  pure,  undefiled,  touches  the  uni- 
fersal  heart,  and  men  from  all  lands  melt  together  and  And  that  tfaey  are  com- 
mon brothers. 

"  On  the  steamer  I  met  a  Japanese  professor  from  Tokio  University.  He 
was  sent  by  the  Japanese  Government,  and  graduated  at  Cambridge,  England. 
He  is  a  follower  of  Confucius,  but  said  he  loved  the  New  Testament  in  English 
very  much,  but  the  Testament  had  been  translated  into  such  wretched  Japanese 
that  he  could  not  understand  it.  It  would  be  well  for  the  foreign  board  to  Umk, 
after  their  Japanese  translations.  He  has  cliarge  of  the  mathematics  in  the  Tokio 
University,  which  the  goremmcnt  supports  at  an  expense  of  nearly  $400,000  a 
year. 

"The  Association  will  ad)ourn  next  Wednesday,  and  there  arc  many  excur- 
sions made  to  places  of  interest  in  Canada  and  the  United  States.  Several  hun- 
dred of  the  members  will  Uke  a  free  excursion  to  the  Rocky  Mounuins. 

"Some  of  the  speakers  in  their  addresses,  referred  to  ih'Jir  seasickness  in 
the  ocean  voyage.  The  mayor  of  Quebec  said  probably  scieoce  would  sood 
overcome  this  difficulty.     Sir  William  Thomson  said  probably  some  way  would 
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be  discovered  so  members  could  be  put  to  sleep  and  packed  up  for  the  ocean 
voyage,  to  awake  at  a  certain  day  and  hour  in  their  various  sections. 

"  Monday  was  a  hurrying  day  in  the  British  Association.  Many  important 
papers  liad  been  laid  over  for  want  of  time,  and  other  papers  of  equal  interest 
were  pressed  upon  the  committees  to  be  read  and  discussed.  The  closing  days 
of  the  Association  are  always  filled  to  overflowing,  and  this  is  especially  true  at 
this  meeting.  Eight  sections  and  subsections  are  in  full  blast,  and  all  the  rooms 
are  crowded. 

"  In  the  section  of  physical  science.  Prof.  Schuster  read  a  paper  on  the  con- 
nection of  sun-spots  with  terrestrial  phenomena.  He  said  that  this  connection 
was  not  established  beyond  a  doubt.  Observations  have  been  made  on  this  sub- 
ject  for  fifty  years.  On  the  Rhine  the  good  wine  years  are  coincident  with  the 
least  number  of  sun-spots.  The  greatest  number  of  cyclones  occur  coincidently 
with  maximum  sun-spots.  Small  comets  are  more  numerous  also  at  the  same 
time.  Prof.  Rowland  showed  that  the  variations  in  the  sun's  heat  is  due  more  to 
errors  in  observations  than  true  change.  Mr.  W.  Lant  Carpenter  said  that  the 
coincidence  of  maxima  and  minima  of  magnetic  disturbances,  auroral  displays, 
average  rainfall,  etc.,  with  sun-spots,  in  a  period  of  eleven  and  one-tenth  years, 
had  long  been  observed. 

"Professor  Darwin,  son  of  Charles  Darwin,  read  a  report  on  the  harmonic 
analysis  of  tidal  observations.  He  regretted  that  the  admiralty  is  satisfied  with 
the  old  methods  of  tidal  reduction  and  has  no  intention  of  making  any  contribu- 
tion to  our  tidal  knowledge  of  instituting  harmonic  analysis  Qf  tidal  records. 
The  tides  of  the  North  German  Ocean  are  now  being  reduced  according  to  the 
harmonic  methods  by  the  imperial  admiralty,  Mr.  Breson,  in  charge  of  the 
Natal  Observatory,  and  Mr.  Gill,  Astronomer  Royal  at  the  Cape  of  Good  Hope, 
are  reducing  the  tides  according  to  harmonic  methods.  Similar  work  is  being 
carried  on  at  several  points,  and  the  result  will  be  of  much  interest  for  the  pur- 
pose of  valuing  the  degree  of  elastic  yield  of  the  earth's  figure.  Prof.  Lawrence 
said  that  a  large  number  of  wrecks  in  past  years  was  due  to  our  want  of  knowl- 
edge of  tides  and  tidal  currents  in  the  Gulf  of  St.  Lawrence, 

"  Professor  Schuster  read  a  report  of  a  committee  appointed  for  the  purpose 
of  considering  the  best  methods  of  recording  the  direct  intensity  of  solar  radiation. 

"Professor  Douglas  Archibald  spoke  of  the  sun-glows  and  halo  in  connec- 
tion with  the  eruption  of  Krakatoa.  He  believed  these  sun-glows  were  due  to 
the  widely  diffused  dust  from  the  eruption  of  Krakatoa,  He  also  spoke  of  the 
remarkable  halo  to  be  seen  near  the  Sun.  On  looking  up  into  the  sky  and  shad- 
ing the  eyes,  a  cloud  would  be  seen  before  the  Sun,  edged  with  a  halo  of  a  pink 
or  salmon  color.  This  halo  does  not  seem  to  be  reduced  in  the  slightest  degree 
and  evidently  has  no  connection  with  the  vivid  sunsets.  The  dates  of  the  com- 
mencements of  the  sunsets  form  a  ring  of  dates,  beginning  at  the  Isle  of  Java, 
and  the  further  the  distance  from  Java  the  later  the  dates  of  rings. 

"Mr.  Henshaw  read  a  paper  on  frasil  ice,  or  anchor  ice.  The  paper  travded 
over  the  common  theories  without  adding  much  to  our  knowledge.     Probably 
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the  ice  forms  at  the  surface,  and  is  carried  down  where  re-gclation  takes  place. 
Prof.  Claypalc  said  frasil  ice  wa^  found  even  in  the  head-waters  of  the  Thames. 
The  stones  in  the  bottom  of  streams  seem  to  radiate  their  heat  in  clear  water  so 
rapidly  that  anchor  ice  was  formed. 

"  The  Earl  of  Ross  read  papers  on  'An  Electrical  Control  for  Equatorial 
Driving  Blocks,'  and  on  '  Polishing  the  Secula.'  This  is  a  son  of  Sir  John  Ross 
vbo  constructed  the  Torty-foot  reSecting  telescope. 

*'  Professor  Douglas  Archibald  read  a  paper  on  '  Some  Preliminary  Experi* 
ments  with  Anemomems  attached  to  Kite-nires.'  He  wanted  to  send  up  his 
anemometer  on  a  kite,  but  could  not  make  his  kite  stand  still  in  the  air  so  as  to 
get  a  correct  measurement  of  the  wind,  until  he  devised  some  inverted  funnels 
attached  to  the  kite's  tail  which  the  wind  caught,  and  so  pulled  the  kite  both 
ways  at  ooce.  In  this  tvay  he  could  send  up  his  anemometer  to  almou  auy 
height,  and  make  his  kite  stand  perfectly  still  for  hours.  These  English  savants 
arc  very  ingenious  to  devise  methods  to  carry  on  their  investigations. 

"  In  llie  section  of  chemi3tr7  Sit  Henry  Koscoe  read  an  interesting  paper 
on  the  diamond  deposits  of  South  Africa  and  the  ash  of  the  diamond.  Mr.  Harold 
B.  Dixon  read  a  repon  on  chemical  nomenclature,  advocating  the  adoption  of  a 
nomenclature  which  should  hecoroc  universal  and  permanent  Many  other 
valuable  papers  were  also  read  in  this  section. 

"In  the  geological  section  President  W.  T.  Blanford,  F.  R.  S.,  occupied 
the  chair  and  Prof.  T.  G.  Ronney,  F.  R.  S.,  read  a  paper  'On  the  Archxan 
Rocks  of  Great  Jtntain.'  The  paper  indicated  a  general  correspondence  between 
these  rocks  and  the  Archtcan  rocks  of  Canada. 

"Dr.  T.  Slerry  Hunt  followed  with  a  paper  on  'The  Eoioic  Rocks  of  North 
America.'  He  found  among  the  pre-Cambrian  strata  of  North  America  an  invar- 
iable succes.<uon  of  crystalline  stratified  rocks,  which  have  been  by  him  divided 
into  several  groups,  the  constituents  of  which  become  progressively  less  massive 
and  Ici9  crystalline,  until  we  reach  the  sediments  of  palicozoic  time,  of  which  the 
Cambrian  rocks,  with  the  exception,  perhaps,  of  the  lowest  or  fundamental 
gneiss,  present  evidences,  direct  or  indirect,  of  the  existence  of  organic  life  St 
the  time  of  their  deposition,  lie  included  these  rocks  under  the  general  title  of 
Boxoic,  a  term  first  pro|x>Hed  by  Sir  William  Dawson.  Ttits  paper  was  discussed 
by  Major  PowcU,  James  Hall,  Sir  William  Dawson  and  others. 

"  Professor  James  D.  Dana  contributed  a  paper,  '  On  the  Southward  End- 
ing of  the  Great  Synclinal  in  the  Taconic  Range.' 

"Mr.  V.  Ball,  F.  R.  S.,  read  a  paper,  'On  the  Mode  of  Occurrence  oT 
Precious  Stones  and  Meials  in  India.'  The  paper  treated  of  the  diamond,  ruby, 
sapphire,  spirel,  beryl,  emerald,  lapis  lazuli,  gold  and  silver,  and  gave  informa- 
tion not  contained  in  the  books. 

"The  section  of  biology  has  attracted  much  attention,  and  valuable  papers 
were  read  by  Mosely,  Struthers,  Dobsoii,  Marshall,  Saunders,  Hughes  and 
odters. 

When  Lieutenant  Greely  and  wife  arrived,  they  were  met  at  the  station  by 
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Capt.  Pim,  who  accorded  them  a  hearty  welcome.  They  drove  to  a  hotel,  and 
shortly  afterwards  were  waited  upon  by  a  deputation  from  the  British  Associatioo, 
and  conducted  to  McGill  University.  Lieut.  Greely  seemed  suffering  greatly 
from  the  fatigue  of  the  journey  to  this  city. 

When  Greely  entered  the  hall  he  was  immediately  surrounded  and  welcomed 
in  an  impressive  manner  by  Sir  Henry  Lefroy.  Sir  Henry  said  he  as  well  as  all 
geographers  and  scientific  men  of  Great  Britain  and  the  whole  of  Europe  had 
followed  with  great  interest  the  efforts  made  to  relieve  his  party,  and  hailed  with 
the  keenest  delight  their  rescue.  Lieutenant  Greely,  in  reply,  remarked  that  he 
was  delighted  at  being  invited  by  the  British  Association  and  at  attending,  and 
only  wished  he  could  do  more  than  he  would  be  able  to  do.  He  would,  of 
course,  connect  himself  with  the  geograpical  section  principally,  and  would  con- 
tribute some  of  the  results  of  the  expedition.  In  reply  to  Sir  Henry's  inquiries, 
Lieutenant  Greely  stated  that  the  meteorological  observations  had  not  been  re- 
duced. In  an  animated  manner  he  proceeded  to  speak  of  some  of  the  work  done 
by  the  expedition.  One  of  the  most  interesting  results  will  be  a  comparison  of 
the  swinging  of  the  pendulum,  at  the  furthest  point  north  reached,  with  that  at 
Washington.  He  explained  that  although  most  of  their  instruments  had  to  be 
abandoned,  the  pendulum  apparatus,  which  weighed  ninety  pounds,  was  brought 
back  and  has  been  sent  to  Washington.  He  remarked  with  evident  pride  that 
he  had  told  his  party  that  the  pendulum  was  a  very  important  instrument,  bat 
that  if  one  man  of  the  twenty-five  complained  he  would  abandon  it.  None 
would  hear  to  this,  and  a  very  important  comparison  is  thus  made  possible. 
Speaking  of  observations  of  temperature,  he  stated  that  the  lowest  temperature 
ever  recorded  was  that  experienced  in  February  last,  when  the  mean  tempera- 
ture was  50°  below  zero. 

"  On  Friday  Lieut,  Greely  read  a  paper  on  Arctic  exploration  in  the  section 
of  Geography.  His  presence  attracted  a  vast  throng.  Lieut.  Ray  was  present 
and  partook  in  the  discussion.  Lieut,  Greely  said  the  tides  from  the  North  Pole 
were  warmer  than  those  from  the  South,  and  he  favored  the  existence  of  a  north 
polar  sea. 

"In  the  section  of  Anthropology,  Mr.  F.  H.  Gushing  read  a  paper  on  the 
development  of  industrial  art  among  the  Zunis  of  New  Mexico.  Mr.  Gushing 
joined  the  tribe  of  the  Zunis  in  order  to  find  out  their  secrets. 

"  He  was  keenly  observant,  and  he  shows  a  series  of  remarkable  diagrams, 
explaining  the  result  of  these  observations.  The  Zunis  live  chiefly  in  the  desert, 
and  anything  they  grow  they  produce  by  irrigation.  Their  pueblos  or  towns  are 
built  of  mud  and  fragments  of  stone.  Mr.  Gushing  has  prepared  a  great  number 
of  elaborate  pictures,  showing  their  works  of  pottery,  which  includes  a  great 
number  of  curious  designs.  All  their  present  examples  had  their  origin  in  the 
rude  necessities  of  a  rude  life.  Gradually,  as  though  by  process  of  evolution, 
they  assumed  conventional  shapes,  and,  in  the  course  of  time,  conventional  d^ 
coration  was  added.  The  rude  vessels,  at  one  time  subservient  only  to  d*ifr 
wants,  had  a  symbolic  character  given  to  them,  and  many  of  them  now  sefeTtd 
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purposes  of  religion.  Mr.  Gushing  beltevts  that  the  study  of  atchs- 
ology  should  be  backwards  and  not  forwards,  ^y  seeing  these  people  in  x  savxge 
BUle,  becoming  acquainted  with  their  primitive  modes  of  life,  their  rude  arts, 
tbeir  struggles  to  survive  and  to  equip  themselves  with  what  implements  and 
devices  their  limited  ingenuity  could  plan,  accurate  analogies  might  be  made  of 
the  primitive  condition  of  other  races.  For  example,  in  South  America  where 
Urge  animiils  abounded,  the  savage  tribes  used  their  paunches,  after  they  had 
killed  them,  as  their  first  holding  v&ssel.  After  the  lapse  of  time,  when  their 
powers  of  iogenuity  had  expanded,  and  they  were  able  lo  make  a  vessel  of  clay, 
it  took  the  shape  of  the  animal's  paunch.  And,  to  complete  the  resemblance,  it 
had  colored  streaks  up  the  sides  to  resemble  veins.  So  with  the  Zuois.  Tliey 
first  m^de  a  rude  basket  out  of  grasses  and  strips  of  bark.  Then  they  put  moist 
clay  upon  the  interstices  to  stop  the  leakage  and  used  it  for  cooking  purposes. 
The  discovery  that  clay  was  fire-proof  was  speedily  taken  advantage  of  in  the 
structure  and  baking  of  s  number  of  vessels,  whose  shape  was  determined  by 
some  local  circumstance  or  necessity.  These  vessels,  then,  gradually  assumed 
symbolic  shapes,  as  we  have  mentioned.  To  understand  their  significance  it  was 
necessary  tliat  he  should  first  master  the  i^uni  language,  and  this  Mr.  Cusliing 
has  done  so  well  that  he  speaks  it  like  a  native.  Each  vessel  had  its  own  pecul- 
iar name,  and  once  he  got  the  etymology  of  it,  the  ritualistic  significance  of  the 
vessel  was  soon  apparenu  There  was  a  peculiar  bowl  which  was  of  the  highest 
religious  v.-ilue.  It  had  a  representation  of  the  clouds  where  the  gods  were  sup* 
posed  to  dwell ;  of  the  sea.  as  representing  the  water  which  the  gods,  when  to 
propitious  mood,  sent  down  to  them  in  the  form  of  rain,  and  for  which  they  were 
very  grateful,  as  ihe  ctiniace  was  hot  and  dry ;  of  water  beetles,  which  were  types 
of  spring,  as  they  were  fuund  in  the  water  only  in  this  season,  and  of  certain 
forms  of  flies  as  types  of  summer.  Winter  was  omitted.  They  held  that  winter 
was  sent  by  the  gods  as  a  punishment,  and  they  did  not  consider  it  as  one  of  the 
regular  seasons.  Mr.  Gushing  has  reproduced  every  form  of  vessel  and  every 
instance  of  architecture  from  the  earliest  history  of  this  interesting  period,  sad 
bis  descriptions  and  expositions  axe  fraught  with  the  deepest  interest. 

"  Last  evening  Dr.  Dallinger  gave  the  most  brilliant  lecture  of  the  meeting 
on  '  Researches  of  the  Modern  Microscope.'  Queen's  Hall  was  filled  with  an 
audience  made  up  of  the  must  distinguished  men  of  two  continents.  The  lecture 
was  illustrated  with  the  calcium  light,  and  it  has  never  been  my  good  fortune  to 
have  seen  anything  to  compare  with  it.  Lord  Rayleigh  declared,  at  the  close  of 
the  lecture,  that  he  bad  never  seen  it  surpassed.  7'he  lecture  embraced  the  re- 
sults of  over  ten  years  of  observation,  of  two  observers.  The  observations  were 
made  continuous,  one  observer  working  while  the  other  slept,  so  the  whole  his- 
tory of  the  bacteria  was  gathered  up.  One  can  judge  of  the  minuteness  of  these 
aDiraals  when  we  consider  that  50,000,000  of  them  will  occupy  one-hundredth 
port  of  a  cubic  inch.  At  some  points  of  his  investigations.  Dr.  Dallinger  was 
compelled  to  wail  until  more  powerful  lenses  than  had  tieen  known  to  the  world 

coold  be  constructed.     Perfect  images  of  these  infinitesimal  animals  were  thrown 
viii— w 
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upon  a  white  screen  fifteen  feet  square,  and  the  beauty  of  these  monads,  which 
sometimes  resembled  the  most  exquisite  plants,  cannot  be  described.  Pr<^  Dal- 
linger  said  they  were  evidently  created  to  work  over  dead  matter,  and  prepare  it 
for  use  by  living  organisms.  Sometimes  one  of  these  strange  forms  would  begin 
to  constrict  around  the  center,  while  both  ends  would  become  an  animal,  and 
then  each  would  begin  to  pull  in  opposite  directions,  and  '  with  a  long  pull  and  a 
strong  pull  and  a  pull  all  together '  they  would  break  the  ligament  binding  them 
together,  and  both  spin  off  in  their  new  orbits.  Dr.  Dallinger's  investigations 
have  utterly  disproved  spontaneous  generation. 

After  a  most  busy  week,  in  which  results  were  put  on  record  of  the  recent 
work  of  a  great  number  of  savants  in  numerous  departments  of  investigation,  the 
Association  closed  up  the  business  of  its  first  meeting  in  America,  at  Montreal, 
September  3.  The  number  of  papers  read  and  the  discussions  were  always  inter- 
esting, but  there  have  been  no  such  wonderful  discoveries  announced  or  original 
theories  advanced  as  stand  out  so  prominently  in  the  TVanstxthns  of  the  Brit- 
bh  Association  of  many  former  years.  It  would  not  be  just,  however,  to  assume 
that  on  this  account  the  work  done  indicates  any  less  keenness  in  scientific  re- 
search. 

Among  the  papers  read  in  the  mathematical  and  physical  science  section 
that  excited  considerable  attention,  was  one  by  Prof.  O.  J.  Lodge,  as  to  the 
seat  of  electromotive  force  in  the  voltaic  cell.  Sir  William  Thomson  said  he  re- 
garded the  paper  as  a  landmark  on  the  subject.  Then  Sir  William  threw  some 
light  on  the  matter  from  his  own  observation  and  experience,  and  he  was  followed 
by  Profs.  Fitzgerald,  Silvanus  Thompson,  Dr.  Fleming,  Prof.  Gibbs,  and  Drs. 
Schuster  and  Macallister. 

In  the  chemical  section.  Prof.  Frankland,  the  well  known  author,  took  up 
the  subject  of  the  batteries  for  the  storage  of  electrical  energy.  While  admitting 
the  great  loss  of  power  in  these  batteries  when  not  in  use,  he  was  disposed  to 
think  from  his  experiments  that  they  have  a  brighter  future  than  many  electri- 
cians are  willing  to  admit.  After  him  came  Prof.  George  F.  Barker,  who  called 
attention  to  the  shortcomings  of  the  batteries,  which,  according  to  his  calculation, 
do  not  return  over  6  per  cent  of  the  energy  put  into  them. 

A  paper  before  the  geological  section,  by  W.  F.  Stanley,  F.  G.  S.,  had  the 
following  points:  "The  theory  of  Dr.  Croll,  accepted  by  many  geologists,  is 
that  the  former  glacial  periods  in  the  northern  hemisphere  were  due  to  greater 
eccentricity  of  the  earth's  orbit  and  to  this  hemisphere  being  at  the  time  of  glaci- 
ation  in  winter  perihelion.  This  theory  is  supported  upon  conditions  that  are 
stated  to  rule  approximatively  at  the  present  time  in  the  southern  hemisphere, 
which  is  assumed  to  be  the  colder.  Recent  researches  by  Ferrel  and  Dr.  Han, 
with  the  aid  of  temperature  observations,  taken  by  the  recent  Transit-of^Veniu 
expeditions,  have  shown  that  the  mean  temperature  of  the  southern  hemisphere  is 
equal  to,  if  not  higher,  than  the  northern,  the  proportions  being  15.4  southern,  15.3 
northern.  The  conditions  that  rule  in  the  south  at  the  present  time  are  a  limited 
frozen  area  about  the  south  pole  not  exceeding  the  sixtieth  parallel  of  latitude 


whcTcas  in  the  north  hotta   ground  in  certain  districts,  as  in  Siberin  and  North- 

■Western  Canada,   extends  beyond  the  fiflieth   parallel '-  therefore  by  comparison 

the  north,  as  regards  the  latitude  in  which  Great  Britain  is  situated,  is  at  presen 

the  most  glacial  licmisphete.     As  it  b  very  difficult  to  conceive  that  the  earth 

b^d  at  any  former  period  a  lower  initial  temperature,   or  ihit  the  sua  poftsessed 

less  heating  power,  glaciaiioo  in  the  north  could  never  have  depended  upon  the 

conditions  argued  in  Dr.  CroU's  theory.     The  author  suggested  thai  glacialion 

within  latitudes  40^  and  60^  was  probably  at  all  p(M-iods  a  local  phenomenon,  de* 

pending  upon  ihc  direction  taken  by  eriat  and  oceanic  currents,  as,  for  instance, 

[Greenland  is  at  present  being  glaciated.     Norway  has  a  mild  climate  in  the  same 

|latitude,  the  one  being  situated  in  the  predominating  Northern  Atlantic  currents, 

I  the  othirr  in  the  southern.     Certain  physical  changes  suggested  in  the  disiribution 

I  of  land  would  reverse  these  conditions  and  tender  Greenland  the  warmer  climate, 

'Norway  the  colder." 

In  regard  to  sunspots  and  terrestrial  disturbances,  Prof.  Arthur  Schuster,  of 
Owens  College,  Manchester,  said  their  periodicity  was  not  regular.  Soinetimes 
tfaey  appear  every  eight  years,  and  somc-limcs  not  for  sixteen  years  The  period 
Is  about  erery  eleveu  yeat&.  There  b  ground  for  believing  that  there  arc  two 
periods  of  ten  and  a  half  and  twelve  years  superposed  on  one  anoUier.  Magnetic 
variations,  that  is,  variations  of  the  Rtagnetic  needle,  occur  at  such  times,  which 
arc  quite  marked.  The  magnetic  needle  points  to  the  north  and  the  south.  It 
docs  thb,  however,  approximately,  and  follows  the  course  of  the  sun  somewhaL 
In  the  morning  it  begins  traveling  westward,  and  in  the  afternoon  it  starts  on  its 
run  to  where  it  began,  lliis  d.iily  excursion  of  the  needle  is  much  greater  when 
there  are  many  spots  on  the  sun.  The  proportion  in  England  is  as  three  to  two, 
,iind  in  Germany  as  seven  to  four.  At  times,  too,  the  needle  travels  irregularly 
to  and  fro.  These  needle  vibrations  are  tnagnetic  storms.  The  speaker  referred 
to  the  noted  storms  of  1859  and  1873,  al  the  time  of  great  outbursts  on  the  sun, 
and  said  that  if  the  sun  were  of  solid  steel,  magnetized  to  the  highest  extent 
of  which  it  is  capable,  it  would  not  aHect  terrestrial  ptienomena  to  such  an  extent. 
It  was  rash  to  say  that  the  si)acc  between  the  earth  and  the  sun  did  not  conuin 
sufficient  matter  to  conduct  electricity  from  one  lo  the  other,  but  leaving  electric 
influence  out  of  the  matter,  because  we  know  nothing  of  the  subject,  we  come  to 
the  cjuestion,  "  Does  the  sun  radiate  mure  or  less  at  the  time  of  the  prevalence  of 
lun  spots  ^"  This  was  not  definitely  ascertained.  The  trouble  has  been  in  try- 
ing to  ascertain  the  sun's  radiant  heat,  and  we  have  not  been  able  to  get  rid  of 
disturbing  factors,  one  of  which  is  the  variance  in  the  absorption,  reflection,  etc., 
in  the  atmo^ihere  at  diflcrent  times  of  the  day.  Prof.  Schuster  suggested  the  es- 
tablishment of  an  observatory  station  on  Himalaya  Mountains,  about  3o,«oo  feet 
above  the  level  of  the  sea.  He  then  pointed  out  the  difficulties  in  the  way  of 
determitiLng  the  solar  beat,  and  called  attention  to  Ihc  thermic  curves.  During 
the  period  between  1810  and  i860  there  was  a  remarkable  correspondence  be- 
tween the  mean  temperature  curves  and  tJie  prevalence  of  sun  spots  in  unusual 
numbers.     The  good  wine  years  on  the  Rhine  correspond  with  the  years  of  mini- 
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mum  sun  spots.  Hot  summers  follow  after  a  period  of  maximum  sun  spots. 
Destructive  cyclones  on  the  Indian  Ocean  and  around  the  ;We5t  Indies,  it  has 
been  observed,  are  greater  in  the  years  of  maximum  sun  spots.  At  the  time  of 
many  eud  spots  there  was  seen  a  comparatively  large  number  of  comets  arouiul 
the  sun.  The  speaker  thought  it  not  improbable  that  the  periodicity  of  sun  spots 
was  produced  in  some  way  by  meteoric  streams  whose  orbits  approached  the  sud 
at  the  times  of  the  frequent  sun  spots.  The  address  was  discussed  learnedly,  and 
further  light  was  thrown  on  the  subject  by  Profs.  Balfour  Stewart  and  W.  Lant 
Carpenter,  who  took  up  the  matter  of  short  periods  common  to  solar  and  terres- 
trial phenomena,  and  a  report  was  submitted  on  meteoric  dust.  Other  matters 
discussed  were  the  measurement  of  solar  radiation  and  recent  progress  in  photo- 
graphing the  solar  spectrum.  The  Earl  of  Rosse  epxiained  an  electrical  control 
for  equatorial  driving  clocks. 

An  interesting  address  before  the  chemical  section  was  by  D.  W.  H.  Perkin, 
Fh.  D.,  F.  R.  S,,  of  Sudbury.  He  turned  the  room  into  a  laboratory,  and  gave 
a  most  exhaustive  address  on  coal  tar  coloring  matters,  which  was  illustrated  bj 
numerous  experiments.  The  beautiful  colors  obtained  from  the  various  products 
of  coal  tar  distillation  were  exhibited,  the  methods  of  manufacture  and  applica- 
tion explained,  and  reference  was  made  to  the  discoveries  of  new  ways  of  pro- 
ducing cheaply  and  abundantly  the  substances  used  in  making  the  most  brilliant 
dyes.  The  speaker  colored  strips  of  yarn,  washed  them,  fixed  the  colors,  and 
then  exhibited  them  all  in  full  view  of  the  audience. 

"There  is  a  hurrying  to  and  fro,  and  the  great  scientists  are  getting  ready 
to  depart  in  various  directions.  One  might  as  well  try  to  eat  a  bu&alo  for  break- 
fast, or  drink  the  water  that  tumbles  down  Montmorency  Falls,  as  to  report  the 
British  Association  of  Science.  I  have  only  tried  to  give  a  few  glimpses  of  the 
workings  of  this  vast  organization  which  formulates  the  best  scientific  thought  of 
the  British  Empire." 


ASTRONOMY. 


SUN  AND  PLANETS  FOR  OCTOBER,  1884. 

W.    DAWSON,    SPICELAND,    IND. 

The  earth  in  its  revolution  round  the  Sun  moves  nearly  one  degree  a  day, 

-nd  this  gives  the  Sun  an  apparent  motion  eastward  to  the  same  extent,  equal  to 

at  four  minutes  of  time.     So  the  Sun's  R.  A.  (distance  east  of  Vernal  Equi- 

on  celestial  equator)  increases  nearly  four  minutes  every  day,  and  about  two 

rt  a  month.     On  the  ist  of  October  it  is  lah.  33m.,  and  on  the  3tst  i^h. 
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»5m.     This  eastward  motion  of  tlie  Sun  makts  the  stars  appear  to  go  as  far  west- 
ward and  set  four  minutes  earlier  tw^t^  day. 

ITic  Earth's  orbit  being  iticlincd  to  the  celestial  equator,  and  noir  moving  in 
its  ooftbern  balf,  gives  the  Sun  a  southern  declination;  which,  October  ist,  is  3° 
32',  increasing  to  14°  25'  on  th«  jtst.  ThiR  increasing  southern  declination  of 
the  Sun  causes  a  shortening  of  our  days  bom  iih.  40m.  to  toh.  lom.  Spots  on 
the  Sua  are  sdll  numerous,  though  quite  variable  in  number  and  sixe.  Only  fif- 
teen were  risible  September  ad,  but  ninety  were  counted  an  the  nth;  one  large 
group  near  th^ center  of  the  Sun  having  seventy-seven  spots. 

Full  Moon  occurs  on  the  4th  of  Oclober,  when  then.-  will  be  a  lunar  eclipse 
— total  in  Europe  and  Africa;  but  the  Moon  don't  rise  here  until  the  total  phase 
is  passed;  so  there  will  only  be  a  partial  eclipse  in  Fastcm  America— but  iV  will 
hardly  exteod  as  fat  west  as  Kansas  City — being  over  before  Lite  Moon  rises 
there.  On  the  iSth  new  Moon  occurs,  when  there  will  be  a  partial  eclipse  of 
the  Sun,  visible  lo  northwest  America,  north  Pacific  Ocean,  and  Eastern  Siberia. 
It  will  extend  over  California,  Oregon,  and  Washington  Territory,  just  before  the 
San  sets  there. 

The  moming  slcies  in  October  this  year  will  display  a  diamond  brightness. 
Some  of  the  most  brilliant  stare  are  now  at  their  heights  in  early  dawn — noubly 
SiriuK,  Aldebaran,  and  Cappella,  the  grand  constellation  of  Orion,  and  the  beau- 
tiful Pleiades.  All  the  bright  planets,  except  one,  are  also  morning  stars.  On 
the  ist  Mercury  rises  at  4:30  A.  M.,  just  a  tittle  north  of  due  east.  Thus  it  may 
be  easily  seen  for  a  few  mornings  in  the  fore  part  of  Oclober.  Venus  rises  soon 
after  3  A.  M.  and  is  much  the  brightest  star  now  visible.  Through  September  it 
could  easily  be  seen  with  the  naked  eye  at  9  A.  M.  when  ne.-ir  the  meridaiL  It 
will  not  be  quite  a»  bright  in  October.  It  still  crosses  the  mcridan  about  9  in  the 
raorning,  at  an  elevation  of  63**  in  the  fore  part  of  the  month  and  53'^  on  the 
3ltt.  Venus  will  be  near  Jupiter  in  the  moming  of  the  6th.  It  also  passes  near 
Kegtilus,  a  star  of  first  magnitude,  in  the  evening  of  the  ;ih,  and  will  be  near 
enough  to  be  worth  looking  at  in  the  tnoraings  of  the  7th  and  8tb. 

Mars  is  now  a  day  object — rising  about  9  A.  M.  in  the  southeast  and  setting 
near  7  P.  M.  in  the  southwest.  Hence  of  litde  or  no  interest.  Jupiter  is  just 
north  of  Venus  in  the  morning  of  the  6lh.  They  are  both  fine  objects  for  obser- 
vation with  a  telescope.  But  Saturn  is  still  prettier,  and  four  hours  west— near 
the  boundary  between  Taurus  and  Gemini;  on  the  meridian  a  little  before  5  A. 
M.  October  1st,  and  two  hours  earlier  on  the  31st.  The  ring  is  near  its  widest, 
aitd  is  a  lovely  object  for  observation.  In  the  Utter  part  of  October  Saturn  will 
rise  about  8  P.  M.  Uranus  is  near  the  Autumnal  Equinox,  in  ti  hours  of  R. 
A.     Neptune  is  in  Taurus,  about  7"  southwest  of  Pleiades. 
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SOLAR  DYNAMICS-SOME  NEW  ASTRONOMY. 

REV.    JAMES  W.    BANNA. 

We  hear  of  the  "new  astronomy"  on  every  breeze.  Can  we  haveafingerm 
the  matter?  The  advice  of  Mrs.  Jack  Meu»  is,  "  While  you're  gitten,  git  a 
plenty."  The  builders  of  the  new  had  better  gather  it  all  in.  So  here  is  our 
offering. 

Id  an  article  on  the  forces  of  inorganic  nature,  published  in  the  September 
number  of  this  Review,  speaking  of  repulsion  as  a  force  co-ordinate  with  attrac- 
tion, I  said,  "  This  drives  volatile  matter  from  the  comets,  thus  making  their  tails. 
This  causes  the  diurnal  revolution  of  the  planets.  This  gives  to  the  several  planets 
their  distances  from  the  Sun."  To  some  this  may  have  appeared  a  reckless 
assertion.  It  was  made,  however,  in  the  light  of  convincing  proof.  That  proof 
could  not  be  presented  then.  It,  and  much  else,  had  to  be  reserved  for  another 
time.  Having  accepted  the  doctrines  advanced  in  my  former  article;  regarding 
all  the  physical  attractions  in  the  realm  of  inorganic  nature  as  of  one  origin,  and 
all  the  repulsions  as  of  one  origin,  believing  heat  to  be  something  else  than  motion, 
that  repulsion  is  from  its  self-repellence,  and  attraction  from  its  affinity  for  matter, 
and  that  heat  is  a  factor  in  gravitation ;  with  these  principles,  waating  furdier 
confirmation,  I  went  into  the  realm  of  astronomy  to  see  what  answer  we  might 
get  from  this  quarter  touching  these  matters.  Here  I  got  more  than  was  expected; 
much  that  was  not  expected.  Some  clearing  of  the  decks  was  indulged  in.  Orig- 
inal impulBe  as  effecting  any  sort  of  planetary  motion  was  discarded.  Because 
there  is  no  perfect  vacuum,  and,  therefore,  always  some  resistance,  and  because 
of  counter  attracting  forces  that  would  in  time  bring  to  an  end  the  momentum 
caused  by  an  original  impulse,  we  conceded  that  all  planetary  motion  results 
from  forces  in  constant  operation.  The  question  then  was  how  account  for  what 
is  called  the  centrifugal  force?     Next,  what  causes  axial  revolutions? 

On  my  theory  of  attraction  and  repulsion,  there  may  be  from  the  same  at- 
tracting source  little  attraction,  more  attraction  and  most  attraction,  owing  to  the 
nature  of  the  body  affected.  And  so  there  may  be  from  the  same  repelling  source, 
little  repulsion,  more  repulsion,  and  most  repulsion,  owing  to  the  nature  of  the 
body  repelled.  By  this  theory,  in  the  solar  system,  those  planets  in  whose  com- 
position is  the  greatest  proportion  of  heat  will  be  farthest  from  the  Sun;  and 
those  planets  in  whose  composition  is  the  least  proportion  of  heat  will  be  nearest 
the  Sun.  So  we  have  it.  The  hotter  planets  are  more  remote;  those  relatively 
more  material  are  nearer.  To  this  Venus  is  no  exception,  though  its  case  is 
peculiar.  Then,  however  it  may  be  accounted  for,  we  find  the  distances  of  the 
planets  determined  as  by  a  law  growing  out  of  these  principles,  and  as  though 
one  law  reigned  throughout  the  realm  of  nature. 

As  to  axial  revolutions,  if  these  result  from  forces  in  constant  operation,  but 
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two  processes  are  conceivable.  One  by  two  pulls  from  different  directions, 
having  different  centers  of  force,  on  diflcrcnt  sides  of  the  center  of  the  revolv- 
ing orb.  The  other  by  a  pull  and  a  push  from  the  same  direction,  having 
such  ditrerentcemen  of  Torce.  For  a  while  1  favored  the  first  of  these.  Now 
lit  is  rejected,  for  two  reasons.  First,  it  seems  manifest  that  all  attracting 
forces  affecting  an  orb  would  have  a  common  center.  Second,  ts  the  satellites 
are  subject  to  these  pulls  from  diffcicst  directions,  they  too  should  revolve  if  this 
caused  axial  revolutions.  On  the  other  hand  if  axial  revolutions  are  caused 
by  repulsion,  first,  only  hot  bodies  will  cause  these  revolutions.  So  we  have  it. 
The  planets  under  the  rule  of  the  sun  all  revolve;  the  satellites  under  tJie  rule  of 
Ibe  cool  planets  do  not,  but,  held  as  by  a  strong  grip,  they  move  around,  as  that 
p-ip  causes  them  to  move.  Second,  if  the  axial  revolutions  ore  caused  by  repul- 
sion, the  rapidity  of  the  revolution  will  be  affected,  first  by  the  force  of  the  repul- 
ision.  and  second,  by  the  length  of  the  diameter  of  the  revolving  orb;  as  this  will 
afford  more  leverage  to  the  diverse  forces.  The  student  of  astronomy  will  see 
(bat  the  xxix\  revolutions  seem  to  harmonize  witli  a  law  growing  out  of  these  prio- 
jCiples.  Ii  may  be  asked  why  grant  that  attraction  and  repulsion,  the  pull  and 
fcbe  pusli,  have  different  ceaiers  of  force  in  the  revolving  planet?  If  where  there 
Ii  most  heat  there  is  most  repulsion,  and  where  least  heal  most  attraction,  the 
kepulsioi)  will  always  be  strongest  on  the  afternoon  side  of  the  planet.     With  more 

rb  on  the  one  side  what  can  we  have  but  axial  revoIuu»n.     And  the  rapidity 
the  revolution  must  be  determined  in  great  measure  by  the  factors  above 
turned. 

While  studying  the  movement  of  the  planets  diagrams  were  freely  used,  dia- 

>s  of  movement  at  various  rates  and  in  many  different  directiocu.     And  here 

uch   may  be  learned.     You  may  conceive  of  the  Sun  as  moving  on  any  line 

;ing  through  its  own  center ;  assume  that  it  is  moving   ai  a   certain    rate,  and 

u  may  diagram  the  movement  then  required  of  the  solar  system.    The  move- 

inent  on  any  line  requires  a  diagram  of  its  own  different  from  any  other.    For 

btample,  if  the  earth  moves  in  the  plane  of  the  ecliptic,  there  is  but  one  line  on 

rhich  the  Sun  can  he  moving,  via  :   that  of  the  intersection  of  the  ecliptic  with 

;fae  plane  of  the  Milstitial  colure.     Again,  if  the  ecliptic  is  made  up  of  a  sttccesdon 

a  I>arallcl  pUncs.  there  is  but  one  line  on  which  the  Sun  can  be  moving,  viz : 

ihe  line  on  the  solstitial  colure  perpendicular  to   the    plane  "i  the  ecliptic     So 

■lao  any  given  relocirv  ramirw  a  i!iJBT.irn  nf  in  own.     Any  change  of  direction, 

Bt  any  change  of  ^  ■'-  the  diagram  tcpteseotiog  the 

.,,,-■  .     '■        !  ,cnt  the 
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And  now  let  us  consider  some  things  preparatory  to  making  diagrams.  We 
have  the  celestial  heavens,  with  the  North  and  South  Poles,  the  celestial  equator, 
and  the  ecliptic.  These  give  us  our  points  of  the  compass,  and  enable  us  to 
locate  planes.     In  the  diagrams  the  following  things  are  to  be  observed : 

1.  Parallelism  of  axis.  The  planets  must  keep  their  equatorial  planes  in 
position. 

2.  A  direct  line  from  the  Sun  to  the  center  of  the  earth  must  never  strike 
the  earth  more  than  2^/.°  north  or  south  of  the  Equator,  but  must  rea<:h  that 
latitude,  once  north,  and  once  south,  during  each  revolution. 

3.  In  each  case  we  have  a  hypothesis  as  to  the  rate  of  the  Sun's  motion; 
hence  we  know  how  far  it  would  move  during  the  revolution  of  each  planeL 
This  distance,  and  the  distance  of  each  planet  are  to  be  carefully  observed  in  the 
scale  adopted  in  the  diagram. 

4.  During  the  revolution  of  each  planet,  the  Sun  must  pass  over  nearly 
equal  distances  in  equal  times. 

5.  The  relative  position  of  each  planet  and  the  Sun  during  a  revolution 
must  be  such  as  to  form  an  ellipse. 

Observing  the  above  conditions  we  present  a  few  diagrams.  Each  shows 
what  the  path  of  the  earth  would  be,  did  the  Sun  move  in  a  given  direction  and 
at  a  given  rate.  These  diagrams  have  reference  not  only  to  a  particular  latitude, 
but  to  a  particular  point  in  the  heavens :  for  not  only  the  latitude,  but  the  tongi- 
tudeofthe  movement,  affects  the  diagrams.  These  few  diagrams,  among  the 
many  that  might  be  given,  serve  to  illustrate  general  principles. 

In  the  expanse  of  the  universe,  you  may,  if  you  please,  regard  the  solar  sys- 
tem as  small  as  a  train  of  cars.  If  it  were  as  small  as  a  compass,  or  as  the  instra- 
ments  which  the  astronomer  uses,  its  pointings  would  still  be  exact.  We  want 
to  use  the  system  ttseU,  as  though  it  were  an  instrument,  for  certain  mathematical 
demonstrations.  Our  figures  are  made  on  a  plane  either  of  longitude,  or  of  lati- 
tude, in  which  the  Sun  is  assumed  to  be  moving. 

Plates  III,  IV,  and  V  are  on  the  plane  of  the  solstitial  colure.  In  the  dia- 
grams on  Plate  III  the  movement  is  toward  47°  north  declination.  In  Fig.  6, 
the  rate  of  the  Sun's  motion  is  twenty-seven  miles  per  second.  At  this  rale,  the 
Sun  moves  in  one  year  nine  times  the  distance  from  the  Earth  to  the  Sun.  We 
draw  our  lines  accordingly.  The  line  S  C  represents  the  Sun's  line  of  passage  in 
one  year.  And  S  E  represents  the  earth's  distance  from  the  Sun,  which,  during 
the  year,  is  to  vary  so  as  to  form  an  ellipse.  Next  we  divide  S  C  into  four  equal 
parts.  The  Sun  passes  over  one  of  these  during  a  quarter  of  a  revolution.  We 
propc'se  to  start  at  the  winter  solstice.  And  we  know  just  where  to  locate  the 
Earth.  There  is  but  one  place  possible.  At  the  winter  solstice  the  earth  is  in 
this  plane,  the  plane  of  the  solstitial  colure.  And  then,  a  direct  line  from  the 
Sun  to  the  earth's  center  makes  an  angle  of  23^°  to  the  plane  of  the  earth's 
equator.  Then  the  earth  can  only  be  at  E.  In  six  months  the  Sun  will  be  at  H. 
And  the  Earth  is  again  in  this  plane,  the  plane  of  the  solstitial  colure.     And  no' 
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a  line  Trom  the  Sun  to  the  Earth  will  make  an  augle  of  33>^*  on  the  north  side 
of  the  equator.  Then  there  is  but  one  point  possible  for  the  Eaiih.  It  can  onlf 
be  at  P. 

The  eqiitnoxe*  too  are  fixed  for  u*,  for  ihe  plane  of  the  equinoctial  colure  is 
perpendicular  to  that  of  the  solstices.  Then  the  equinoxes  are  at  X  and  D.  At 
X  the  Earth  1891, 4jo,ooo  miles  vertical  to  ihe  Sun.  And  at  D  it  will  lis  91,- 
430,000  miles  below  the  Sun,  In  one  year  the  Sun  will  be  at  C.  And  then  the 
earlh  will  be  at  L,  a  position  exactly  corresponding  with  E.  Year  after  year  we 
will  have  this  moTement  repeated.  I  tnist  the  diagram  is  understood.  The 
point!!  E  and  P  in  the  path  of  the  Earth  are  in  our  plane,  from  E  to  P  the 
Eanh  moves  above,  frora  P  10  I.  below,  the  line  of  the  Sun's  path.  If  the  Sun 
moves  in  this  direction,  and  at  this  rate,  the  earth's  movement  must  be  prccbely 
as  here  shown. 

The  above  description  answers  for  each  of  the  figures  on  Plates  HI,  IV  and 
V.  In  each  of  these  we  have  the  same  plane,  the  plane  of  the  solstitial  colure; 
bat  different  movements  in  the  plane.  In  these  figures  we  have  three  difierenC 
rates  of  movement,  and  three  different  directions.  The  starting  point  of  each  is 
the  winter  solstice  j  when  the  earth  is  in  this  plane.  And  we  kuow  the  precise 
point.  It  is  at  that  point  in  the  plane,  whwc  at  its  appropriate  distance  from  the 
Son,  a  line  from  the  Sun  will  make  an  angle  of  235^"  with  an  east  and  west  line, 
our  equator.  Now  this  is  as  de&nite  as  lines  and  angles  in  geometry  can  make 
it.  As  definite  as  the  surveyor  can  be  with  reference  to  any  locaitt)'.  And  the 
locality  of  the  Earth  at  the  times  of  the  equinoxes  is  equally  definite.  At  tlie 
time  of  the  equinoxes  the  earth  is,  and  must  of  necessity  be,  vertical  with  the 
Sun. 

Referring  again  to  our  diagrams,  on  Plates  III,  IV,  and  V,  at  these  several 
I,  and  in  tliese  several  directions,  the  Earth  must  be  as  represented  at  E.  The 
■e  reasoning  applies  with  regard  to  the  points  at  P  in  these  figures.  The  plane 
of  the  core's  equator  is,  and  must  of  necessity  be,  at  right  angleH  to  this  plane. 
Hence  it  is  evident,  that  at  the  summer  solstice,  the  Earth  is  farthest  south  rela> 
tive  to  the  Stm.  This  farthest  point  south  must  be  in  this  plane;  and  at  such  a 
point,  thai  a  line  from  the  Sun  to  the  earth's  centre,  will  make  an  angle  of  »3^° 
on  the  north  side  of  its  equator.  If  we  have  the  true  distance  from  the  Sun,  the 
Burreyor  can  tell  the  very  acre  in  the  universe  of  space  in  which  this  point  will 
be  found.  And  as  we  know  where  the  Sun  will  t)«  at  the  end  of  the  solstitial 
year,  we  know  that  the  Earth  must  be  at  L;  the  locations  being  determined  pre- 
cisely  at  the  points  E  were  determined.  In  all  these  figutes  the  Earth  in  passing 
from  E  to  P  is  above  the  tine  of  the  Sun's  path,  being  at  X  91,430,000  miles  above 
it;  from  P  to  L  it  is  below,  being  at  U  91,430,000  miles  below. 

Are  my  posttioiis  thus  far  established?  I  have  proved  nothing  as  to  the 
rement  of  tbe  Sun.  But  I  have  proved  that  moving  in  these  directions,  and 
''these  rates,  the  diagram  shows  where  the  Eanh  would  be  at  the  time  of  the 
Ktlatices,  and  what  would  belts  line  of  movement  in  making  its  revolution.  If 
the  astronomer  knows  anything  incompatible  with  the  showing  in  the  diagrams, 
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tlien  he  knows  something  that  proves  that  the  Stio  does  (Krt  move  ts  here  »• 

sumed. 

To  diagram  the  whole  solar  system  moving  in  any  of  ihcsc  directions,  and 
at  any  of  these  rates,  we  have  but  to  give  the  several  planets  their  respective  4*- 
tances,  giving  to  each  such  position  on  this  plane,  as  its  lime,  its  distance,  and 
the  inclination  of  its  orbit  demands.  Then  find  how  far  the  Suo  will  move  u 
the  ajisuraed  rate  during  the  revolution  of  the  planet,  divide  this  into  four  seo 
tions,  and  proceed  as  in  the  case  of  the  Earth. 

Before  passing,  a  word  in  explanation  of  the  figures  on  Plate  VI.  They  art 
horiionta!  viewj  of  the  movement  as  represented  on  Plate  V.  In  the  figures  on 
Plate  VI,  K  must  be  regarded  as  above  the  plane,  and  P  below  it.  Imagine  fon 
lake  the  figures  on  Plate  V  and  roll  them  over  toward  the  south  till  P  is  dowa, 
and  E  up,  or  till  X  and  D  arc-in  this  plane  at  X'  and  L)',  and  then  you  have  tbt 
figures  on  Plate  VI.  These  figures  are  interesting  in  that  they  show  how  differ- 
ent may  be  the  movement  in  making  a  revolution.  Kach  planet  has  a  figure  of 
its  own,  some  more  like  one  of  these,  others  more  like  another. 

Plates  VII  and  V'lII  are  introduced  for  the  purpose  of  illustrating  principfes.; 

Plate  Vll  is  on  the  plane  of  the  solstitial  cMurc.  Plate  VIII  is  on  thcpUoi 
of  the  equinoctial  colure.  Comparing  the  figures  on  one  plate  with  thoce  on 
other,  we  see  the  effect  of  a  motion  toward  difierent  longitude.  Comparing 
figure*  on  the  same  plate  with  each  other  we  see  the  effect  of  a  change  of  laiitadc 
The  cfTcct  as  regards  the  fonn  of  coil.  The  effect  as  regards  the  planets  velocity 
Its  relocily  as  related  to  the  movement  of  ihe  Sun.  Its  velocity  at  one  /imt,  a\ 
compared  with  aiuH/ur.  Its  real  %'elocity  as  compared  with  its  apparent  vdocitf- 
We  see  under  these  different  conditions,  the  different  methods  of  producing  if" 
parent  velocity,  and  apparent  movement.  This  thing  fcrflowed  up  will  show  tbu 
every  new  hypothesis  as  to  direction,  will  require  a  new  fonn  of  diagram,  invol'- 
ing  changes  affecting  all  thcte  relations.  For  example,  in  the  diagram  on  PI2K 
VII  in  the  direction  of  66^°  north,  the  successive  revoluuons  of  the  earth  gnt 
us  a  spiral  coil.  This  is  the  only  direction  that  will  allow  of  such  a  coil  Or 
rather  the  only  line  in  the  heavens,  for  we  may  have  the  same  movement  00  tfac 
line,  in  cither  direction.  It  is  the  only  line  of  moremenl  which  will  aUov  dc 
ecliptic  to  be  made  up  of  lines  from  a  succession  of  parallel  plaaes.  It  is  theoaly 
line  in  the  heavens  where  the  earth  can  possibly,  in  harmony  with  known  ph^ 
nomena,  keep  pace  with  the  Sun,  as  it  advances  through  space.  It  is  the  ooly 
line  in  the  heavens  that  allows  of  a  regular  correspondence  between  the  real,  aoS 
the  apparent  velocity  of  the  earth,  in  the  several  parts  of  tts  orbit. 

If  we  believe  that  constantly  acting  forces  govern  every  planetary  movemeot, 
and  look  after  the  cause  of  the  onward  movement  of  the  planet  in  the  light  of  our 
diagrams,  we  will  soon  have  a  decided  partiality  for  some  line  of  movement  nttr 
the  plane  of  the  ecliptic.  So  here  we  can  study  ceidri/ugai Joru,  from  a  new  !u« 
t)f  observation. 

Here  we  may  get  a  well-defined  conception  of  the  ecliptic,  as  a  ptam  »/n!»- 
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Hvt  petition.    The  question  as  to  just  how  it  is  formed,   will  be  In  a  measure 
depeDdeot  on  another  question,  as  to  the  direction  of  the  Sun's  movement. 

Just  here  allow  ii  word,  to  anticipate  an  objection,  ll  is  admitted  that  com- 
putations ate  more  exact  ihan  diagrams.  But  there  are  things  wilh  rcfeieiice  to 
which  computations  have  nothing  to  Ray.  All  we  aslc  for  diagrams,  is  that  the^ 
shall  be  heard  where  they  have  anything  to  say.  And  this  the  more,  since  what 
they  teach  is  not  in  conllict,  but  in  harmony  with  csiablishcd  truth. 

We  have  seen  (hat  in  order  io  harfnauiu  with  th(  fhewmena,  any  change  in 
the  direction  of  the  Sun's  movement,  must  change  the  diagram,— must  change,  ta 
other  words,  the  shape  of  the  path  of  the  earth.  Remember  it  is  the  phenomena 
that  requires  this,  and  not  the  laws  of  force.  Under  the  new  condition,  the  law 
of  force  would  doubtless  give  us  new  phenomena  raiher  than  new  shape  to  the 
pAth  of  the  earth.  The  new  condition  would  give  to  the  ecliptic  a  new  posi- 
tion. But  the  phenomena  being  and  continuing  a«  at  present,  every  different 
line  of  movement,  must  give  to  the  earth's  path  a  difivrent  twist.  And  now  we 
must  asic  the  physicist:  Will  the  laws  of  force  and  of  motion  allow  of  all  these 
twists  ?  Or  do  these  law**,  and  the  phenomena,  require  of  the  Sun  movement  in 
a  definite  direction?  Here  is  a  problem  awaiting  solutioa.  What  must  be  the 
direction,  and  the  rate  of  the  movement  of  the  Sun,  in  order  that,  in  accordance 
with  known  laws,  we  may  have  the  known  phenomena?  If  we  cannot  decide 
this  definitely,  can  wc  approximate  the  definite? 

The  physicist  and  mathematician  may  not  be  able  to  settle  it,  but  perhaps, 
there  is  enough  in  the  vast  range  of  facts,  known,  and  knowable,  to  definitely  fix 
the  only  possible  direction  of  the  forward  movement  of  the  sobr  ^stem.  You 
may  as  well  tallc  of  a  disjointed  machine  working  harmoniously,  as  talk  of  the 
solar  system  moving  as  it  does,  with  anything  out  of  place.  Much  less  when  the 
thing  displaced  is  the  movement  of  the  master-wheel.  The  great  cooiplicalioo  <A 
movement,  the  laws  of  force  and  ol  motion,  will  be  somewhat  rigid  in  requiring 
that  the  forward  movement  shall  be  none  other  than  what  it  is.  And  the  more 
SO,  as  these  laws  are  to  be  fulfilled,  not  only  in  the  movement  of  the  planets 
themselves,  but  also  in  the  movement  of  tlicir  satellites.  It  would  be  a  wonderful 
instance  of  accommodation  in  nature,  if,  the  movement  of  the  planets  and  of 
their  satellites  being  just  what  they  are,  it  made  no  difference  whether  tlie  solar 
system  were  moving  toward  one  latitude  or  toward  another.  We  have  certain 
known  laws,  and  wc  have  certain  known  phenomena;  between  these  laws  bk<1 
these  pbenomena  ace  certain  unknown  facts.  It  is  these  wc  arc  hunting  after. 
1*bc  taws  cause  the  facts ;  and  the  facts  cause  the  phenomena.  By  necessity  these 
facts  have  no  wide  range  of  possibility.  They  are  in  a  strait  betwixt  two.  lliey 
must  conform  to  the  laws;  and  they  must  be  in  harmony  with  the  phenomena. 

Wc  have  seen  that  with  dificrent  direction  of  movement  on  the  part  of  the 
niling  orb,  in  er4^  to  conform  to  known  phtnomtna^  there  must  be  different  pro- 
cedure on  the  part  of  the  subordinate  sphere,  lliis  is  necessary  in  order  to 
mainuin  relation  to  a  certain  plane.  What  is  true  of  the  Sun  in  this  regard  rela* 
live  to  the  planets,  will  be  true  of  the  planets  relative  to  their  satellites.     That  b 
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to  say,  any  hypothesis  that  requires  the  earth  to  move,  in  the  course  of  the  year, 
in  as  many  directions  relative  to  the  plane  of  its  own  equator,  as  are  to  be  found 
in  the  quadrant  of  a  circle,  will  require  the  Moon,  in  order  to  maintain  its 
position  relative  to  the  equator,  to  make  as  many  contortions  as  are  seen  in  all 
these  diagrams. 

This  is  about  what  is  required,  if  the  Sun  moves  toward  47°  north.  Some 
one  is  ready  to  remind  us  of  "  the  effect  of  two  forces  acting  at  the  same  time,  in 
the  same,  or  in  opposite  directions."  Let  that  apply,  where  it  applies;  it  has  no 
business  here.  We  have  to  do  here,  not  with  what  forces,  but  with  what  in  a 
given  hypothesis  the  phenomena  requires.  If  the  law  of  force  requires  this,  all 
right.  But  if  it  is  only  the  phenomena  that  requires  it  in  a  hypothetical  case,  it 
is  a  different  matter. 

The  above  indicates  why  I  reject  the  teaching  of  the  books  a3  to  the  direc- 
tion of  the  Sun's  movement. 

We  have  it  on  high  authority  that  the  following  is  the  mean  inclination  of 
the  orbits  of  the  planets  to  the  plane  of  the  Sun's  equator. 

INCLINATION   OF   ORBIT  TO  SUN'S   EQUATOR. 

Mercury 1°  18' 

Venus 4°  58' 

Earth 4°  37' 

Mars 2°  43' 

Jupiter 5°  28' 

Saturn 4*  46' 

Uranus  ' 5"  9' 

Neptune 4°  59' 

If  the  orbits  of  the  planets  cut  the  Sun's  equator  at  these  angles,  their  paths 
will  cut  it  at  angles  much  smaller.  If  you  would  see  this  turn  to  Plate  I.  In 
Fig.  2,  the  line  P  S  being  parallel  to  the  earth's  equator,  the  angle  ESP  is  the 
angle  of  the  orbit  with  the  equator;  but  the  angle  EXP  would  be  the  angle 
made  by  the  crossing  of  the  paths  of  the  earth  and  Sun.  If  the  Sun's  path  is 
more  nearly  in  the  plane  of  the  ecliptic,  as  it  surely  is,  the  angle  made  by  these 
crossing  paths  would  be  much  smaller  than  as  represented  in  the  figure.  I  will 
here  venture  the  prediction  that  it  will  yet  be  found  that  the  paths  of  all  the 
planets  cross  the  path  of  the  sun  at  an  angle  of  less  than  two  degrees. 

Now  observe,  the  orb  that  attracts  the  Sun  and  determines  the  direction  of 
its  movement,  also  attracts  each  of  the  planets,  according  to  my  theory  even 
more  powerfully,  and  in  good  part  determines  the  direction  of  their  movements. 
The  planets  would  skip  off  and  leave  the  Sun  were  it  not  for  his  power  to  hold 
them  in  check.  "  He  rejoiceth  as  a  strong  man  to  run  a  race."  If  the  Sun 
moved  directly  toward  its  ruling  orb,  all  the  equatorial  planes  of  our  system 
would  coincide ;  there  would  be  no  lateral  oscillation  in  the  planets  paths ;  and 
so,  no  seasons.  Because  of  these  diverse  directions,  at  times,  part  of  the  force 
from  both  of  its  superiors  tends  to  bring  the  planet  i>to  what  may  be  colled  the 
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Sun's  orbital  plane ;  and  then  momcntutn  carries  it  bejroad.  Tlie  movemem  out, 
on  either  side,  is  always  from  moinentum  ;  the  movement  in  is  effected  by  itie  forces 
u  above  explained.  Thus  the  Sun  in  iis  revolution  in  35,000  years,  swings  back 
aod  forth  with  reference  to  tbe  orbit  of  its  superior.  Thus  the  several  planeU  ia 
tbe  limes  of  their  respective  revolutions  swing  back  and  forth  with  reference  ta  ' 
the  orbit  of  the  Sun.  Thus  the  moon  in  the  time  of  its  revolulion  swings  back 
and  forth  with  reference  lo  ihc  orbit  of  the  earth.  Thus  the  satellites  of  Jupiter 
and  Saturn  swing  back  and  forth  with  reference  to  the  orbits  of  their  rulen.  If 
in  all  these  cases  instead  ol  saying  orbit,  i  had  said  path,  it  would  have  b«en 
equally  true,  though  orbits  attd  paths  are  very  different  things. 

The  Bolar  system  presents  many  wonderful  harmonics;  so  there  is  room  here 
for  analogical  reasoning.  As  a  rule  satellites  and  planets  make  their  revolutions 
nearly  in  the  plane  of  their  own  equators,  This  would  lead  us  to  expect  the 
same  of  the  Sun.  As  a  rule  subordinate  spheres  revolve  nearly  in  the  planes  of 
the  equators  of  their  primaries.  'Dim  would  lead  us  10  expect  that  at),  the  Sun 
with  the  rest,  revolve  nearly  in  the  same  general  direction.  The  plane  of  the 
moon's  equator  is  south  of  the  earth  during  one-half  of  its  revolution,  and  north 
during  the  other  half.  The  plane  of  the  earth's  equator  is  south  of  the  Sun  dur- 
ing one-half  of  its  revolution,  and  north  of  the  Sun  during  the  other  half.  The 
plane  of  the  Sun's  equator  is  south  of  its  ruler  during  one-half  of  iu  revolution, 
and  north  of  its  ruler  (Sirius?)  during  the  other  half.  'Hie  Moon  makes  its  revo- 
JoCioai  ftroQDd  the  earth  in  a  cerutn  manner.  Why  should  not  the  earth  and 
and  the  Sun  make  their  revolutions  in  like  manner? 

The  forces  alTecting  the  Moon  cause  it  to  change  its  [wsition  relative  to  the 
canh  amounting  to  four  right  angles  io  the  direction  of  its  own  equatorial  plane, 
while  they  cause  a  chanfjc  at  right  angles  to  that  plane,  amounting  to  four  times 
i^".  The  forces  affecting  the  earth  cause  it  to  change  its  position  relative  to 
tfae  Sun,  amouDling  to  four  right  angles  in  the  direction  of  its  equatorial  plane, 
while  they  cause  a  change  ai  right  angles  to  thai  plane,  of  four  times  23^^.  The 
forces  affecting  the  Sun  cause  it  tn  change  its  position  relative  to  its  ruler  (Sirius?) 
amounting  to  four  right  angles  in  the  direction  of  its  Owu  equatorial  plane  while 
the?  cause  a  change  at  right  angles  to  that  plane  of  four  times  —  degrees. 

l.el  us  look  at  Jupiter  and  Saturn;  these  have  systems  not  unlike  the  Sun. 
Jupiter  has  four  satellites.  The  nearest  one  revolves  nearly  10  the  plane  of  his 
equator,  the  next  a  little  more  out,  and  so  the  next;  the  farthest  satellites  having 
(he  farthest  range.  So  of  Saturn's  rings  and  satellites.  The  rings  revolve  in 
the  plane  of  his  equator ;  the  satellites  nearly  in  that  plane ;  having  range  from  it 
acctirding  lo  their  distances. 

So  of  the  Sun  ,  and  its  subordinates.  Mercury  revolves  nearly  in  the  plane 
of  the  Sun't  equator,  while  larger  latitude  is  allowed  10  the  orbits  of  the  more 
remote  planets.  All  this  warranu  us  in  expecting  to  find  tlie  Sua  moving  in  a 
direction  not  far  from  the  plane  of  its  own  equator.  I  do  not  propose  to  settle 
with  precision  cither  the  direction  toward  which  the  Sun  is  moving  or  its  rate  of 
motion,     I  leave  this  for  the  astroootacr  and  the  maiheaiatician,  neither  of  which 
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I  claim  to  be.     I  believe  if  they  will  resort  to  diagrams  and  mathematics,  astroo* 
omers  have  the  data  for  determining  both  of  these  with  the  utmost  precision. 

On  Plate  II  we  have  a  representation  of  the  moon  in  its  revolution  about 

the  earth.     All  will  admit  that  the  moon  malces  its  revolutions  after  this  manner. 

May  we  have  some  analogical  reasoning  here?     "  The  science  of  astronomy  had 

its  origin  in  the  study  of  the  moon."     Were  it  not  for  the  moon  astronomers  would 

have  been  left  to  grope  in  comparative  darkness.     It  is  doubtful  whether  even 

the  law  of  gravitation  would  have  been  discovered.     If  the  moon  has  been  so 

useful  in  suggesting  truth  in  other  directions  why  not  look  to  it  for  a  hint  on  iMt 

anner  of  effecting  revolutions  t    Better  do  this  than  make  the  moon  an  oddity  in 

the  planet  family,  as  some  are  disposed  to  do.     Surely  the  moon  is  none  other 

han  a  satellite.     It  makes  its  revolutions  very  much  as  does  the  outer  satellite  of 

Jupiter.     So  it  would  appear  if  seen  from  Venus  or  Mercury. 

I  must  insist  that  the  planets  make  their  revolutions  with  reference  to  their 
ruler,  the  Sun,  very  much  as  the  Moon  does  with  reference  to  its  ruler,  the  Earth, 
Then,  as  the  Moon  only  seems  to  move  around  the  earth,  so  the  planets  only 
seem  to  move  around  the  Sun.  In  their  movements  through  space  the  earth  and 
moon  pass  and  repass  each  other,  thus  giving  the  appearance  of  movement  in  an 
orbit.  So,  in  their  movements  through  space,  the  earth  and  Sun  pass  and  repass 
each  other,  thus  giving  the  appearance  of  movement  in  an  orbit.  So,  I  suppose, 
in  their  movement  through  space,  the  Sun  and  Sirius  pass  and  repass  each  other, 
thus  giving  the  appearance  of  movement  in  an  orbit.  So,  like  the  old  astronomers 
in  relation  to  the  earth,  we  have  been  taking  the  apparent  for  the  real.  I  am 
compelled  to  believe  that  all  the  spheres  of  the  system  are  moving  in  the  same 
general  direction  :  A  law  of  supremacy  and  of  subordination  giving  to  each  the 
path  in  which  it  is  to  move ;  that  in  most  cases,  what  we  call  the  orbit  is  formed, 
the  one  half  by  the  faster  movement  of  the  subordinate  sphere ;  the  other  half  by 
the  faster  movement,  relatively,  of  the  ruling  sphere.  They  pass  and  repass  each 
other,  and  out  of  that  comes  our  revolutions. 

Some  one  asks,  "  What  then  becomes  of  Newton  and  Kepler?"  The  laws 
that  Newton  discovered  will  take  care  of  themselves.  And  they  will  be  found 
to  apply  nowhere  more  beautifully  than  in  the  theory  of  movement  here  presented. 
As  to  the  first  and  second  of  Kepler's  laws,  they  are  in  a  sense  true.  They  are 
true  if  you  speak  only  of  something  which  is  apparent.  The  first  law  is,  *'  The 
planets  move  around  the  Sun  in  elliptical  orbits."  In  the  same  sense  in  which 
this  is  true  of  the  moon  and  earth,  it  is  true  of  the  planets  and  the  Sun.  Turn  to 
the  diagram  on  the  moon's  revolution,  Plate  II,  and  there  define  your  idea  of 
ttwi'ing  around,  and  of  orbit ;  but  especially  of  moving  around.  There  you  see  in 
what  sense  this  is  true  and  in  what  sense  it  is  false.  In  the  primary  meaning  of 
these  words  it  is  not  true.  And  the  moving  around  is  as  ideal  as  the  orbit  But 
the  law  is  true  of  the  relative  positions  of  the  planets  and  the  Sun  during  apparent 
revolutions.  In  relative  position  we  have  the  conditions  of  an  ellipse,  a  revolu- 
•^'•n.  an  orbit. 

'epler's  second  law  is  that  "the  radii  vectores  pass  over  equal  spaces  in 
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«quftl  times."  Here  we  w&nt  definiteoess  of  idea.  To  regard  thii  as  true  of  the 
real  movement  of  a  line  joining  iht  Sun  Jind  planet  is  very  far  from  the  truth. 
But,  if  wc  ignore  the  nioverocnt  of  the  Sua,  and  ignore  the  real  movenicnt  of  the 
planet,  and  lake  account  of  the  apparent  moTcmcnl  the  law  b  true.  That  is,  it  b 
true  of  the  angular  velinity  of  the  planet.  But  \\&  angular  velocity  is  one  thing, 
and  its  real  velocity  is  quite  another.  Its  angular  velocity  is  never  the  same  as 
the  real.  It  is  sometimes  in  a  direction  the  very  opposite  of  the  direction  of  the 
aclual  movement.  As  velocity  in  the  prime  sense  it  is  all  apparent,  at  certain 
times. 

Aa  to  Kepler's  third  law,  the  theory  of  movcncnt  here  presented  enables  us 
to  see  why  "the  squares  or  the  times  are  to  each  other  as  the  cubes  of  the  dis- 
tancc'*."  We  -lee  at  once  how  ihis  law  results  from  two  others:  the  law  of  falling 
bodies,  and  the  law  of  attraction.  First,  in  each  quancr  of  a  revolution  a  cer- 
tain amount  of  gain  is  to  be  made,  viz :  the  distance  of  the  planet.  This  gain  is 
10  be  made  by  a  coastant  increase,  or  diminution,  of  velocity,  according  to  ttw 

U  i  It 

law  of  falling  bodies — 1'=^  .     From  this  we  get  t*:t'','  |g:g'.     But  this  gain 

is  made  according  to  the  attracting  force — gravity.     And,  g  a  d*.     From  Uii^ 

_L     J- 
wc  get  the  proportion  g  :  g' '  '  d'  ;  d".     Combining  these  two  proportions  we 

have  Kepler's  third  law.     l* :  'f' ;  ;  d' :  d". 

I  submit  this  simple  exhibit  cAtht  why  of  Ihis  wonderful  law  in  confirmation 
of  my  position.  And  I  submit  in  confirmation  of  my  position  that  here  we  have 
all  we  want  in  explanation  of  the  cause  producing  and  continuing  the  momentum 
— and  the  centrifugal  force.  Here  it  is  all  explained.  I  submit  in  conformation 
of  my  position  that  as  the  satellites  are  not  so  much  under  law  to  the  equators, 
as  to  the  paths,  and  to  the  orbits  of  their  rulers,  we  are  to  expect  such  a  general 
forward  movement  as  permits  a  degree  of  constancy  with  reference  to  the  paths. 

The  diagram  gives  us  a  new  base  of  observation  for  studying  the  cause  of 
the  precession  of  the  equinox.  Also  for  studying  the  causes  for  the  revolution 
of  the  perihelion  and  aphelion ;  and  for  varieHont  in  afiogtai  Adtviuts  and  ngrtt- 
suMU.  It  gives  us  a  new  base  of  observation  for  studying  the  plane  of  the  ecliptic, 
as  a  plane  of  relative  position.  And  as  all  orbital  planes  are  similar  in  this  re- 
spect* we  may  have  a  bctici  understanding  of  orbits,  arKi  of  forces  determining 
Ibcm.  It  is  only  where  we  distinguish  the  apparent  from  the  real,  in  movement, 
and  in  velocity,  that  we  can  rightly  estimate  the  varying  raomenium  which  has  SO 
much  to  do  in  all  these  matters.  The  momentum  that  determines  the  eliptictty  of 
orbits.  That  determines  the  direction  of  the  major  axis  ;  and  that  determines  the 
variations  of  orbital  inclinations,  And  now  wc  arc  in  a  better  position  to  look 
after  the  law  which  determiaes  the  axes  of  the  planets,  and  so  the  equators,  and 
to  get  a  due  to  the  secret  cause  of  the  diurnal  revolutions.  A  careful  study  of 
this  whole  subject,  will  reveal  that  none  of  the  revolving  bodies  move  in  a  plane  ; 
but  that  in  addition  to  the  deflection  causing  the  revolution ;  there  is  another  de- 
flection causing  inclinatioa  of  the  orbit  of  the  inferior,  as  refened  to  the  orbtt  of 
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its  superior ;  and  this  grows  out  of  momentum  and  attraction,  like  the  swtngiitg  t^ 
the  pendulum.  For  example,  whenever  the  moon  gets  to  either  side  of  the  plane 
of  the  ecliptic,  the  tendency  of  the  attractive  force,  both  of  the  earth,  and  of  the 
Sun,  is  to  bring  it  back  to  that  plane.  But  its  momentum  causes  it  to  go  to 
far  out,  before  it  is  overcome  by  these  forces.  Then  it  swings  back  as  the  result 
of  the  attracting  forces.  Thus  this  north  and  south  movement  is  a  sort  of  oscil- 
lation. The  plane  of  the  ecliptic  being  to  the  moon  what  the  gravity-centre  is 
to  the  pendulum  of  the  clock.  In  each  case  we  have  momentum  acting  against 
gravity.  Momentum  carrying  it  beyond,  attraction  bringing  it  back.  And  so 
doubtless  in  their  revolution  all  the  planets  escUlate  atross  the  crbit  of  the  Sun.  As- 
tronomers must  study  the  Moon  in  this  light,  learning  its  real  and  its  relative 
velocity  in  all  parts  of  its  path,  before  they  can  fully  master  the  problem  of  Ae 
fauses  of  its  varied  movements.  And  here  they  may  seen  farther  than  has  yet 
been  done  into  the  causes  of  nodal  regressions,  aHd  of  their  diff'erences  at  diferetti 
times. 

Discovery  has  not  yet  reached  its  limit.  Nor  has  the  process  of  eliminating 
errors  in  astronomical  science  yet  been  perfected.  The  coming  astronomer  has 
a  grand  field  before  him. 

This  paragraph  is  only  added  because  of  the  dogged  persistence  I  have  seen 
among  certain  college  professors.  They  are  fond  of  the  old  illustration  of  the 
man  walking  around  some  object  on  a  sailing  vessel.  One  especially  likes  to 
illustrate  the  revolution  of  the  earth  around  the  Sun,  by  a  race-horse  running  in  a 
circular  track,  making  a  revolution  around  a  stake  at  the  center.  They  find  in 
their  books  much  learned  bosh,  and  it  is  their  habit  to  give  it  out  to  their  students. 
How  can  it  be  otherwise  when  dealing  so  much  with  the  apparent  as  though  it 
were  real.  These  illustrations  are  misleading.  The  cases  are  not  analogous. 
To  make  it  analogous,  the  central  stake  should  have  a  movement  on  the  surface 
of  the  earth,  having  the  same  relation  to  the  moving  horse,  that  the  movement  of 
the  Sun  has  to  the  moving  earth.  Then  your  race-track  would  not  be  circular, 
but  like  that  given  to  the  earth  in  these  diagrams,  Fig,  i.  But  the  learned  pro- 
fessor will  say,  we  may  ignore  all  movement  except  that  which  is  relative.  And 
then,  he  not  only  does  this,  but  goes  on  to  ignore  the  difference  between  the  appareid 
and  the  real.  If  pressed  somewhat,  he  finds  shelter  under  the  declaration  that 
"there  is  no  such  thing  as  absolute  motion."  Two  students.  Brown  and  Jones, 
having  two  yards  of  elastic  cord,  attempt  while  walking,  to  make  a  revolution,  as 
the  moon  does  around  the  earth.  Brown  represents  the  earth,  and  walks  in  the 
the  middle  of  the  road.  Jones  represents  the  moon,  and  makes  the  revolution. 
After  walking  thirty  rods  or  more,  all  the  time  carefully  honoring  Kepler's  laws, 
with  Brown  moving  on  at  a  steady  gair,  they  have  made  three-fourths  of  a  revo- 
lution. Jones  says,  "how  far  have  I  traveled?"  Brown  answers,  "just  three- 
quarters  of  a  revolution  in  an  orbit  with  aradius  of  two  yards."  But  Jones  wants 
to  know  something  about  movement  over  the  road.  Brown  tells  him  that  "in 
astronomy  we  ignore  the  road,"  that  "all  movement  is  relative."  Jones  is  not 
satislied.  he  has  certain  ideas  about  the  ground  passed  over.     But  Brown,  like  ■ 
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good  student,  tells  him  "there  is  no  such  thing  as  absolute  motion."  It  is  evi- 
dent ihat  in  order  to  give  a  di.igrani  of  Ihe  perrurmsnce  of  these  two  bojrs  we 
would  have  to  be  precise  in  dealing  with  the  road.  Koad-mcasure  here  would  be 
a  re^iiy.  whatever  becomes  of  the  dogma  that  all  motion  is  only  relative.  And 
if  Jones  was  carried  by  an  external  force,  which  you  were  trying  to  understand, 
it  is  not  Hkelj'  you  would  succeed,  if  you  |>ersisied  in  ignoring  space  as  measured 
on  the  road. 

If  told  that  ihc  opening  among  the  stars  in  Hercules  shows  that  the  Sun  is 
moving  in  a  certain  direction,  the  answer  is  that  in  astronomy  the  apparent  is 
often  other  than  the  real.     These  openings  show  a  diminution  of  distance;  but 

'  how  effened,  is  another  question.  The  tuan  who  will  study  this  question  in  the 
light  of  diagrams  will  not  for  one  moment  concede  thai  the  solar  system  is  mov- 
ing  in  that  direction.  A  difBcull^  more  formidable  to  the  writer  arose  from  the 
reputed  direction  of  the  equator  of  Venus.  All  the  textbooks  gave  to  Venus  40 
inclination  of  axis,  which  if  true,  was  incompatible  whh  my  theories.  I  felt 
obliged,  either  to  surrender  much  of  my  ground,  or  to  claim  that  all  the  text- 
books were  wrong  as  to  the  direction  of  this  equator.  Seven  years  ago,  I  boldly 
took  the  ground  that  the  text-boolcs  were  wrong,  and  that  the  plane  of  this  equator 
would  be  found  but  little  removed  from  that  of  our  own.      It  was  with   no   little 

I  pleasure  that  in  reading  the  lectures  of  Prof.  A.  C.  Young  delivered  last  year  in 
New  York,  I  found  this  declaration  with  regard  to  Venus.  "  As  to  the  direction 
of  its  axis  we  do  not  know  anj-thing.     And  I  say  that  beciase  you  will  find  it 

\  staled  in  many  text-books  that  the  axis  is  inclined  at  an  angle  of  some  70°  or  80^. 
Z  don't  think  we  know  that.     1  am  quite  sure  we  do  noL"     So,  with  me,  that 

I  trouble  is  over  ;though  my  confidctKc  was  such  that  it  gave  me  very  little  trouble. 
The  writer  will  not  he  surprised  if  some  errors  will  be  found  among  the 

'  many  things  here  suggested.  Bui  he  is  canlidcat  that  the  main  ihing.s  set  forth 
in  this  paper  will  be  found  true;  and  that  they  have  an  imporuncc  far  beyond 
rhat  most  people  will  l>c  ready  to  ascribe  to  them.  Much  that  he  was  diipoMd 
to  say  here  has  been  ruled  out,  lest  damage  should  come  from  admitting  the 
doubtful,  if  this  much  is  established,  what  is  in  reserve  will  naiurally  follow. 
For  the  most  p.in,  its  unfoldraent  will  require  more  mathematical  knowledge,  and 
astronomical  research,  that  the  writer  has  attained  to.  The  whole  is  given  over 
10  the  builders  of  the  new  astronomy,  with  assurance  that  some  coming  roan  will 
crown  himself  with  honor  by  a  farther  pushing  out  in  these  directions.  That 
man  has  my  benediction. 
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ENGINEERING. 


THE  IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER.  —BOTH  SIDES 

OF  THE   QUESTION. 

I.  The  Levee  System. — At  a  late  meeting  of  the  St.  Louis  Civil  Engi- 
neers' CItfl)  a  paper  upon  "  Protection  of  the  Lower  Mississippi  Valley  from  Over- 
flow," was  read  by  Mr.  J.  B.  Johnson,  of  which  the  following  is  an  abstract : 

The  extent  of  the  overflowed  region  is  20,000  squsre  miles.  The  great 
floods  always  come  out  of  the  Ohio  in  the  early  spring,  and  are  likely  to  increase  in 
size  and  frequency  as  the  country  becomes  more  generally  cleared  and  drained 
There  were  five  parties  in  the  field  for  the  River  Commission  taking  daily  ob- 
servations for  discharge  for  the  whole  of  the  year  1882,  four  of  which  were  below 
Cairo.  The  results  of  these  observations  are  now  published,  together  with  ob- 
served discharges  over  the  banks  and  through  the  swamps  for  the  flood  of  that 
year.  If  all  the  overflow  water  had  been  confined  to  the  channel,  the  channd 
discharge  would  have  been  increased  on  the  upper  portions  of  the  St.  Francis 
front  by  13  per  cent,  along  the  central  portions  by  50  per  cent,  along  the  lower 
portions  and  upper  part  of  the  Yazoo  front  by  25  per  cent,  along  the  central  por- 
tions of  the  Yazoo  front  by  90  per  cent,  in  the  vicinity  of  Vicksburg  by  25  per 
cent,  at  Red  River  by  20  per  cent,  and  at  New  Orleans  by  100  per  cent  of  the 
amounts  that  actually  did  pass  in  the  channel  at  these  points. 

Four  methods  of  treatment  were  presented : 

I.  To  have  no  levees  whatever  and  let  the  water  find  such  natural  outlets 
into  the  swamps  and  finally  into  the  Gulf  as  nature  had  provided.  This  method 
of  treatment  would  result  in  the  abandonment  of  this  region  by  the  better  classes, 
since  agriculture  could  not  be  made  profitable.  It  was  thought,  however,  that 
with  the  present  excessive  variations  in  the  width  of  the  channel  this  method  of 
dispersion  was  really  in  the  interest  of  low-water  navigation.  The  gist  of  the 
argument  on  this  question  seemed  to  bt  that  since  the  bars  are  all  formed  at  high 
stages,  and  the  higher  the  stage  the  higher  the  bars  are  built,  so,  any  addition 
to  the  high  stages  by  means  of  levees  increases  this  bar-building  influence.  In 
high  stages  the  river  always  scours  in  the  deep  places  and  fills  on  the  shoals, 
which  is  exactly  the  reverse  of  what  is  desired. 

It  was  shown  that  the  bars  were  caused  by  the  inordinate  variations  in  the 
velocity  of  the  water  at  successive  sections,  owing  to  the  great  changes  in  width. 
Bars  are  wholly  formed  by  the  deposit  of  sand  which  had  been  in  temporary  sus- 
pension for  a  few  miles,  coming  from  the  first  deep  pool  above.  The  variationi 
in  velocity,  causing  these  deposits,  are  enormous,  being  on  the  Plum  Point  reach 
much  as  6  feet  per  second  (from  10  feet  to  4  feet  mean  velocity).  The  remedy 
u  contracting  the  channel  in  the  wide  places  and  not  in  building  levees. 
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The  second  sysien  of  protection  i<i  that  now  in  vogue,  or  levees  high  enough 
hold  ordinar}' floods,  but  gi«at  Hoods  always  breaking  through  them.     This 
fis   both  expensive  and   imsaiisfactor>-.     It   is  a  protection  that  costs  railliom  of 
[dollars  and  jret  does  not  protect. 

The  third  method  is  to  build  the  Icv^ees  high  enough  and  strong  enough  to 
Istaod  the  greatest   Hood  that  would  likely  come  upon  them.     As  to  the  heights 
ilhe  flood  would  have  reached  had  the  water  all  been  confined  to  the  channel, 
le  estimates  of  Gen.  Comslock,  President  of  the  Mississippi  River  Commission, 
rere  taken  and  are  as  follows: 

At  Columbus,  Ky.,  there  would  have  been  added   soo,ooo  cubic  feet  per 

tsecond  to  the  channel  discharge,  giving  an  increased  height  of  three  feet.     At 

iFulton,  Tcnn.,  with  iSoo.ooo  cubic  feet  to  be  added,  the  increased  stage  would 

have  been  lo  feet.     At  Helena  360,000  cubic  feet  would  Imve  been  added,  giving 

[Bn  increased  stage  of  four  feet.     .-\t  Lilce  Providence  the  discharge  of  1,000,000 

I  cubic  feet  would  have  been  nearly  doubled,  giving  an   increased  .iiage  of  10  feet. 

At  Red  River  Landing  there  wa.s  1,600,000  feet  passing   In  the  main  channel, 

300,000  cubic  feet  passing  in  the  Atchafalaya,  and  300,000  more  passing  over- 

I  land.     If  this  amount  of  overflow  water  were  divided  proporttooatcly  between 

|the  two  streams  it  would  raise  them  both  three  feel. 

At  New  Orleans  ihe  maximum  discharge  was  900,000  cubic  feet  |>er  second. 
[IFlhe  discharge  at  Red  River  of  r, 600,000,  increased  by  100,000  cubic  feet  of 
I  overflow  water,  were  all  confined  below  that  point  the  dischaige  at  New  Orleans 
rould  be  doubled.  'ITie  increased  height  of  the  water  ts  somewhat  iincenaiu, 
["but  it  would  |>robabIy  be  about  10  feet. 

The  mouth  of  Red  River  is  probably  the  head  of  the  Delta,  and  an  elTort 

now  to  conRne  all  ihc  water  lu  one  or  two  channels  will  demand  enormously  high 

rvecs.     And  yet  Captain  Eads  resigned  his  place  on  the  commission   because 

declined  to  close  the  Atchafalaya  entirely,  and  so  deprive  that  part  of  the 

[river  of  this  partial  relief.     The  increase  of  stages  given  are  all  so  much   above 

I  the  higb>waier  mark^i  of  1883. 

Levees  calculated  to  confine  the  greatest  floods  must  be  00  an  average  six- 
keen  feet  high  where  there  are  now  none,  and  nil  levees  now  built  must  be  raised 
[on  the  average  by  eight  feet.  The  cost  of  a  projier  levee  is  $50,000  per  mile, 
which  means  a  total  expenditure  of  some  $50,000,000  to  confine  such  a  Hood  as 
[that  of  iflSi  to  the  channel  from  Cairo  to  the  Gulf,  allowing,  also,  the  Aicha- 
^&Uya  to  discharge  its  full  capacity. 

The  River  Commisiiion  has  estimated  $1 1 ,000,000  for  this  work.     This  low 
fmimate  is  the  occasion  of  Gen.  Cumstock's  exceptions  to  the  report. 

The  third  method  of  protection  is  more  feasible.  The  features  of  this  system 
'  arc  moderate- si  zed  levees,  or  such  as  will  keep  oat  all  moderate  or  ordinary  floods, 
or  sucb  levees  as  are  now  found.  Provision  made  lor  the  discharge  over  these 
llevec!)  of  the  excess  over  the  channel's  capacity,  in  case  of  high  Roods,  withool 
'injury  lo  the  levee,  and  provision  for  the  conveyance  of  this  flood  overflow  back 
\  to  the  channels  of  the  bottoms.     Levees  of  this  size  would  probably  furnish  com* 
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plete  protection  four  years  out  of  five.  When  they  are  insufficient,  the  cxc« 
must  be  allowed  to  pass  the  line  of  the  levee  by  weirs  with  revetted  slopes,  lo 
that  the  water  can  be  safely  transported  without  injury  to  the  levee.  This  syi- 
tem  has  been  succesfully  employed  in  France.  To  discharge  1,000,000  cabic 
feet  per  second  with  a  three-foot  depth  on  the  weir  would  require  a  weir  about 
eleven  mites  long.  The  weir  must  be  located  where  the  facilities  for  carrying  off 
the  water  are  best,  or  in  the  vicinity  of  the  old  natural  outlets  fronn  the  chxnnd 
to  the  swamps.  There  are  many  such  natural  outlets,  some  of  large  size,  such  it 
the  Yazoo  Pass.  These  would  only  required  to  be  cleared  and  they  would  the* 
enlarge,  as  the  Atchafalaya  has  done,  and  so  this  overflow  water  might  be  tram- 
ported  away  from  the  river  bank  without  flooding  the  plantations.  When  tlK 
water  escapes  over  the  banks  now  it  mutt  find  its  way  through  tangled  foreA 
and  canebrakes  as  best  it  may,  and  the  result  is  it  rises  till  it  includes  all  in  one 
vast  ii)land  sea,  and  stands  as  high  behind  the  levee  as  in  front  of  it.  This  method 
of  protection  is  deserving  of  the  attention  of  the  Commission  and  should  be  care- 
fully studied. 

II,  The  Outlet  System. — Capt.  Joh'n  Cowdon,  of  New  Orleans,  whose 
name  has  been  made  prominent  as  the  projector  of  the  Lake  Borgne  outlet  plao, 
for  the  improvement  of  the  low  water  navigation  of  the  Mississippi  River  and  trib- 
utaries, and  the  reclamation  of  the  valley  lands  from  overflow  without  the  use  o" 
levees,  spent  several  days  last  month  in  this  city  in  the  interest  of  his  projectrf 
enterprise.  He  holds  that  Kansas  City,  being  in  direct  communication  with  the 
Mississippi  River  below  Hood  lines  via  the  Kansas  City,  Springfield  &  Memphb 
Railway,  has  more  commercial  interest  in  the  success  of  the  Lake  Borgne  outlet 
than  any  other  western  city,  and  on  his  way  from  New  Orleans  here  was  particu- 
larly struck  with  facilities  of  the  Memphis  line  as  a  medium  of  commercial  com- 
munication between  Kansas  City  and  the  Mississippi  River, 

We  condense  his  views  as  given  in  the  Kansas  Q\\.y  Joxirnal : 

He  regards  this  road  as  the  most  important  one  for  this  section  of  the  coun- 
try ever  built,  for  the  reason  that  it,  more  than  any  other  route  of  transportation, 
penetrates  the  Southern  States,  striking  the  Atlantic  Ocean  at  Brunswick,  Ga-i 
and  crossing  the  Mississippi  River  below  the  ice  gorge  and  shoal  water,  and 
when  the  Mississippi  may  be  opened  with  a  thirty-foot  channel  that  ships  ci> 
find,  it  will  require  two  double  track  roads  to  do  the  business  that  will  then  seek 
the  Southern  commercial  outlets. 

A  considerable  portion  of  this  road  runs  through  the  bottoms  and  over- 
flowed lands  of  the  Mississippi,  and,  not  only  the  St.  Francois  bottoms  are  over- 
flowed but  the  entire  valley,  from  Cairo  down  to  the  Gulf,  rendered  comparatively 
worthless.  If  authority  can  be  obtained  from  Congress  during  the  short  sessiM 
to  make  the  Lake  Borgne  outlet  at  private  expense,  asking  nothing  of  Congres 
until  the  work  is  accomplished,  it  will  reclaim  that  entire  valley  from  overflof 
the  first  year,  and  the  value  to  the  Kansas  City  and  Memphis  road  alone  would 
be  hundreds  of  millions  of  dollars. 

To  show  how  the  outlet  plan  would  operate  he  referred  to  some  engineff- 
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isg  facts  obtained  from  the  highest  authority  in  this  country,  which  show  the 
dxardity  of  all  other  plans  and  the  feasibility  of  this  one.     General  Humphreys, 
tbe  old  chief  engineer  of  the  United  States  Army,  who  spent  ten  years  examin- 
ing the  Mississippi  River,  making  the  most  elaborate  report  ever  made  by  any 
MK,  says  that  the  approximative  fall  from  Cairo  to  Memphis  is  five  inches  to  the 
nUe,  for  a  distance  of  200  miles,  while  we  all  know  that  the  current  is  fully  five 
sales  per  hour.     For  the  last  200  miles  of  the  river  (from  the  mouth  up)  the  ap- 
proximate fall  does  not  exceed  two  inches   to  the   mile  and  the  current  is  only 
ibout  three  miles  an  hour.     This  of  itself  shows  that  the  water  runs  in  faster  at 
4e  upper  end  of  the  river  than  it  runs  out  at  the  lower  end,  and  the  more  levees 
ttey  build  the  less  angular  fall  per  mile,  which  in  consequence  makes  the  water 
ran  slower  and  is  the  real  cause  of  overflows.     Upon  the  same  principle,  the 
Dwre  levees  the  greater  the  overflows. 

By  the  plan  of  the  Lake  Borgne  outlet  the  flood  waters  of  the  river  reach 
(he  Gulf  in  going  five  miles  instead  of  120  miles  farther  by  the  natural  way  of  tbe 
river,  which  will  lower  the  flood  line  at  New  Orleans  in  the  course  of  a  couple  of 
years,  or  in  other  words  will  restore  the  same  condition  of  water  levels  at  tha\ 
pomt  as  when  the  mouth  of  the  river  was  there,  which  was  fully  fourteen  feet 
below  the  present  flood  line.  As  a  natural  consequence  this  will  restore  the 
Bood  lines  of  that  period  all  the  way  up  to  Cairo,  which  were  from  twelve  to 
twenty  feet  below  the  present  flood  lines,  doing  entirety  away  with  the  necessity 
for  levees,  and  at  the  same  time,  confining  within  the  natural  banks  of  the  river 
the  waters  of  the  entire  valley,  which  will  in  high  as  well  as  low  water  wash  out 
iu  bottom,  confine  the  water  and  deepen  its  channels.  The  trouble  is  with  aU  of 
Aese  educated  scientists,  they  appear  to  never  have  understood  in  this  great 
problem  that  there  was  a  Gulf  of  Mexico,  the  only  place  capable  of  emptying  the 
Mississippi  River,  or  they  certainly  would  have  considered  the  necessity  of  get- 
Dug  the  flood  waters  of  the  Mississippi  River  and  valley  into  the  Gulf  by  shorter 
ad  quicker  routes  than  by  the  natural  course  of  the  river  itself. 

By  this  plan  the  waters  of  the  river  are  confined,  while  the  River  Commis- 
ikm  maintain  that  they  spread  out  and  overflow  the  country.  But  they  don't 
understand  the  difference  between  an  outlet  and  a  crevasse,  for  if  the  Lake  Borgne 
outlet  is  made  there  will  be  no  crevasses,  and  if  there  are  no  crevasses  there  will 
be  no  overflows.  For  an  outlet,  such  an  one  as  Lake  Borgne,  takes  the  floods  from 
river  direct  to  the  Gulf  and  relieves  the  river  of  all  its  flood  waters,  while  on  the 
other  hand  a  crevasse  is  a  place  where  the  levees  break,  flooding  the  back  coun- 
try and  returning  to  the  river  again  at  some  point  below,  afibrding  no  general 
reUef. 

The  closing  of  Bonnet  Carre  crevasse  raised  the  water  in  the  river  higher 
tbn  ever  before  at  New  Orleans  and  in  the  lower  section  of  the  river,  and  the 
relief  was  only  found  by  the  breaking  of  a  levee  on  the  west  bank  of  the  river 
between  New  Orleans  and  Bonnet  Carre  which  overflowed  the  parishes,  causing 
tlosi  of  fully  $10,000,000,  ruining  a  great  many  people  and  rendering  their  land 
iacapable  of  producing  a  aop  for  another  year.     All  this  loss  of  proper^  has 
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been  caused  by  the  River  CommissioQ  and  its  friends  who  want  to  close  all  out- 
lets and  build  levees. 

The  consummation  of  the  outlet  plan  upon  New    Orleans  would  be  that  in 
the  first  place  it  would  drain  the  entire  valley  from  overflow,  giving  that  city  the 
products  of  nearly  all  the  land  in  the  valley  below  Cairo,  which  would  amount  to 
hundreds  of  millions  of  dollars  annually.     Second,  the  flood  line  of  the  rvtts 
being  lowered  fully  fourteen  feet  it  would  make  that  city  high  and  dry,  and  render 
a  system  of  sewerage  possible  which  would  entirely  free  that  city  from  yellow 
and  malarial  fevers,  which  would  do  away  with  the  quarantine  except  as  at  otba 
cities,  which  now  operate  detrimentally  to  her  commerce.    When  New  Orleani 
is  properly  sewered  and  has  such  sanitary  regulations  as  other  cities  enjoy,  the 
yellow  fever  and  other  epidemics  will  not  spread  there  any  more  than  in  Nev 
York  and  other  northern  cities.     There  is  no  doubt  that  New  Orleans  has  degen- 
erated very  greatly  within  the  past  twenty-five  years  as  a  commercial  centre,  u 
compared  with  other  cities,  owing  to  her  epidemics  and  her  lack  of  a  deep  outlet 
uo  the  sea.     As  an  evidence,  in  i860  the  cotton  crop  of  the  United  States  was 
3,300,000  bales,  of  which  New  Orleans  handled  2,200,000  bales.     The  crop  dot 
is  6,500,000  bales,  of  which  New  Orleans  does  not  handle  to  exceed  1,700,000 
bales.     Then  of  the  tobacco  crop  produced  in  the  country  in  i860,  New  Odcaat 
handled  88,000  hogsheads,  and  now,  when  the  crop  is  fully  three  times  as  large, 
she  does  not  handle  10,000  hogsheads.     Then  in  i860  New  Orleans  imported  11 
per  cent  of  the  entire  imports  of  the  United  States,  while  at  present  her  importi 
do  not  exceed  3  per  cent.     At  that  time  New  Orleans  imported  80  per  cent  of 
the  coffee  consumed  in  this  country,  and  now  out  of  200,000,000  pounds  imported 
annually  she  handles  less  than  20,000,000  pounds. 

"  As  another  fair  illustration  of  this  decay,  when  I  was  in  New  Orleans  a 
few  days  ago  I  saw  but  two  steamers  loading  for  foreign  ports,  and  but  three  or 
or  four  sailing-vessels  at  the  wharves,  while  twenty-five  years  ago  I  have  seen 
200  sailing-ships  and  from  fifty  to  100  steamboats  at  the  landing  at  one  time  load- 
and  discharging  cargoes  from  all  portions  of  the  world.  Now  there  are  to  be 
seen  only  a  few  local  packets.  The  fact  is  that  fully  90  per  cent  of  the  commerce 
of  the  Mississippi  valley  which  should  go  to  New  Orleans  now  goes  off  east  by 
the  railroads.  The  people  of  the  great  northwest  and  especially  of  Kansas  City, 
are  as  deeply  interested  in  the  prosperity  of  New  Orleans  ,  the  reclamation  of  the 
valley  lands  of  the  Mississippi ;  an  improved  river  and  opening  of  a  deep  outlet 
for  your  commerce  to  the  Gulf  as  are  the  people  of  that  city  and  valley  them- 
selves. For  with  these  things  accomplished  it  will  place  your  grain  in  Liverpool 
for  fifteen  cents  per  bushel,  while  it  now  costs  you  thirty  cents  to  New  York,  aod 
this  in  a  nut-shell  explains  the  reason  why  so  many  plans  are  adopted  in  order 
not  to  improve  and  open  that  river,  and  is  the  secret  of  all  the  opposition  to  whil 
we  propose  to  accomplish  by  the  Lake  Borgne  outlet  and  auxiliary  work." 
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r.  c.  ritsKCH. 

(TVnufatni/roM  Out  German  ef  Dr.  Herman  GnXlr.) 

The  Tirjoui  efforts  made  at  the  preaent  titoe  to  educate  the  young  in  some 
I  skilled  handiwork  have  led  the  German  Society  for  Ihe  Advancement   of  Indus- 
tries  (Verein  zur   BefOidcrrung  des  Gewerbefleisies)  to  establish  a  commission 
with  the  object  of  inquiring  wliai  branches  of  industrial  training  are  carried  on  in 
I  the  different  special  schools,  and  workshops  connected  witli  schools,  in  Gcrmaoy 
Jand  neigliboring  countries.     The  following  it  taken  from  the  report  of  Dr.  Her- 
mann Grothe,  Honorary  Member  of  the  "Central  verein  der   Deutschen  WoU 
lenwaarea-Fabriksantcn,"  on  the  subject.     In   Fiance  an  intermediate  grade  of 
induslridl  training  is  given  at  the  Schools  of  Arts  and  Trades  at  Chalons,  Aix  and 
.Angers.     These  three  schools  have  rc^l&r  workshops  and  rooms  enough  for  900 
[pupils. 

Lately  several  industrial  schools  or  higher  commercial  and  iadustnal  schools 

(bave  been  surtcd.     For  instance  at   Limoges  there  is  a  school  of  ceramics;  at 

Lille  one  foi  spinning  and  weaving  of  linen ;  at  Neveis  one  for  iron-work ;  and  at 

Roubaix  one  for  weaving.     The  Central  School  of  Aru  and  Manufictures  and  the 

1  Cotisetvalory  of  Arts  and  Trades  in  Paris  give  a  higher  grade  of  technical  iiisttuc- 

Iq  addition  to  the  national  special  Bcbools  for  this  grade  of  work  there  are 

Rn  France  numerous  communal  and  private  institutions  of  a  similar  character, 

t>iich  as  the  Dclahayc  Jnatituic,  the  Springer  Institute  and  the  Communal  School 

[of  the  Rue  Toumcfort  in  Paris,  and  the  Institute  of  Our  Ladies  at  Nantes.     The 

Martiniere  school  in  Lyons  belongs  to  a  still  lower  grade.     This  one,  with  some 

[other  schools  of  arts  and  trades,  or  higher  commercial  and  industrial  schools,  b 

in  part  preparatory  to  the  State  instittitioDs.     Several  scho»U  have  novt  a  special 

I  organization,  thus  the  National  School  for  watch  and  clock-making  at  Cluses,  the 

'school  of  Textile  industries  at  Epinai,  the  Higher  InduitriaJ  School  at  Roueo, 

the  Industrial  Institute  for  Flax-spinning  at  Lille,  the  School  of  Industrial  Arts  at 

Roubaix,  the  Weaving  School  at  Lyons,  the  Lace-Work  Schools  at  Dieppe,  Crcu- 

xot,  Bayeux,  St.  Brieone,  etc,  that  for  willow-culture  and  basket-weaving  at 

Origuy-OD-the-Thou,  those  for  stonc-cuiiing  at  Clermont,  Ferraud,  Grenoble  and 

McinUy-on-the-Seine,   with   others   for   cabinet-making,   furniture   maoufacture, 

type-setting  and  paper-making.     Certain  orphan  asylums  also  have   workshops 

'  connected. 

In  Belgium  there  are  no  institutioDs  for  technical  education  of  a  secondary 
[,grule.     But  in   1879  there  were   thirty-two  industrial  schools  reported  which 


aimed  to  give  working-men  n  higher  theoretical  education.     There 
fifly^ntnc  workshops  for  apprentices,  and  numerous  drawing-schools. 

In  Ilalr  the  goveiument  has  seen  to  the  establishment  of  over  Gfly  work  and 
industrial  schools  (scuolc  profcssionale,  indusliialc.)  These  have  30,000  {>upili 
are  liiualed  in  rural  districts,  and  receive  aid  from  the  Ministry  of  Agriculture 
ajid  Commerce.  There  arc  also  art  schools  (or  drawing  and  modeling,  scveial 
professional  schools  for  women,  and  many  advanced  schools  and  private  insiiia- 
tions  under  the  charge  of  certain  societies.  For  higher  tccbnicaJ  tnstmctioa 
there  are  regular  technical  institutions,  some  provincial,  others  conamnniL 
Among  these  are  naval  and  technical  schools  in  sea-port  towns.  Ai  the  exhibi- 
tion in  Milan  in  1881  there  were  sixty-seven  of  these  nxalcing  some  exhibit.  1 

The  Netherlands  report  professional  schools  (Ambachtscholcii)  ai  Afflste^ 
dim  {since  1861),  Rotlerdaoi,  Ar&heira,  the  Hague,  Grooingen  and  Utieclit. 
Among  higher  grade  institutions  are  the  Machinists'  School  at  Amsterdam,  and 
the  Academy  of  Arts  and  Sciences  at  Rotterdam. 

In  Spain  the  elcmenis  of  agriculture,  the  arts  and  industries,  cotnmeTce  and 
aeaotansbip  are  taught.  The  higher  technical  schools  cover  enginecriog  in  all  iu 
phases,  and  there  are  six  land-surveying  schools, 

Portugal  had  up  to  tSjj  only  two  theoretical- technical  schools — at  Lisbon 
and  Oporto.  In  connection  with  the  latter  was  a  workshop  for  mecfaaiudaiu 
where  the  most  accurate  instruments  were  tested,  lite  death  of  Fradcsso  lU 
Sllvctra,  Director  of  the  Polytechnic  School  at  LisboD,  put  a  stop  to  any  refonni 
in  that  institution. 

In  Russia  higher  technical  schools  are  represented  by  the  technical  insti 
— dating  from  1835 — at  Moscow;  the  Institute  of  Technology  at  Si.  Pcicisbur^ 
which  dates  from  1S31 ;  the  Technical  School  at  Helsingfora  (1847)1  and  the  IVilr- 
technic — from  i86t  or  1862— at  Riga.  There  are  also  many  institutions,  witJi 
workshops  attached — for  a  lower  grade  of  industrial  training.  Tlie  Polytechnic 
museum  at  Moscow,  and  certain  industrial  art  schools  come  into  the  list  of  tech- 
nical departments.  Tlic  Polytechnic  School  at  Riga,  which  is  organised  like 
similar  institutions  in  Ceiroany,  had  about  700  studeota  in  the  suminer  Icnn  t>f 
1884.  Thirty-six  followed  the  course  in  architecture,  175  that  of  mechanicit  en- 
gineering, and  I  S3  the  chemical-technical  course.  The  income  at  present  it 
45,000  roubles  (65.8  cents  to  the  rouble).  A  new  and  large  laboratory  is  do* 
in  process  of  erection.'  The  profcsstns  are  about  equally  divided  between  boot' 
and  foreign  talent. 

In  Sweden  and  Norway  efTorts  are  being  made  to  advance  the  cducatioul 
status  of  laborers  and  workingnicn  generally,  by  means  of  handiwork  and  nccdlf 
work  schools.  Household  industries  are  also  taught  in  evening  and  Suadi; 
schools.  At  Gothenburg  there  are  twenty-one  workshops  where  i  600  childr» 
are  under  instruction,  and  near  the  city  is  an  extensive  manual  uaining  school 
In  Stockholm  household  industries  are  taught  in  connection  with  the  commca 
schools.  Nearly  all  the  cities  of  Sweden  have  schools  in  which  industrial  tnia-. 
ing  is  given. 
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Denmark  has  a  Polytechnic  Institute  at  Copenhagen,  as  well  as  a  school  for 
i  lover  grade  of  technical  instruction,  i^nce  1873  numerous  bsndiwork  schools 
have  been  siarted  »t  the  suggestion  of  Clauton-Kaas. 

SwiizerUnd  gives  a  high  grade  of  technical  instractton  at  the  Polytechnic 
School,  and  a  lower  grade  at  several  industrial  institutions  where,  however,  there 
are  no  workshops.     ScvctaI  bindiwork  schools  are  also  reported. 

Austria*  Hun  guy  has  technics  schools  at  Vienna,  Prague  (2),  BrQnn,  Gtalz, 
Lemberg,  and  Pesih.  The  national  technical-industrial  schools  are  all  fully 
c<{ui[)ped  special  schools.  Among  the  secondary  (cchnical  institutions  the  tech- 
nological museum  in  Vienna  holds  first  rank.  The  special  schools  which  receive 
Slate  aid  arc  very  numerous.  There  are  namely  twcnty-ninc  for  bobbin  lace 
work,  embroidery,  Iflce-making,  and  weaving;  twenty-two  for  wood  and  stone- 
work ^  six  for  ceramics  and  glass  industry  ;  seven  for  working  in  meuls,  and  fire 
for  difTefcni  kinds  of  work — In  all  sixty-nine. 

Germany  has  higher  technical  institutions  in  Berlin,  Hanover,  Aix-la-Cba- 
pelle,  Dresden,  MUnstcr,  Stuttgart,  Brunswick  and  Carlsruhe.  The  twenty-four 
provincial  industrial  schools  established  by  Retith  in  Prussia  have  come  to  naughL 
Id  Barmen  a  high  and  lower  grade  technical-industrial  school  was  founded  in 
1S63.  At  Crefcld  a  higher  textile  school  was  established.  In  Remscheid  and 
l&erlohn  there  arc  special  sdiools  for  metal  and  bronae-worlt,  in  Montaban  near 
Wiesbaden  ceramic  schools,  in  Heinsberg  (Aix-la-Chapelle)  workshops  for  basket- 
weaving,  in  Glashfllte  a  watchmaker's  school.  There  are  also  several  private 
building  schools  and  advanced  schools  ^Baugewerk  schulea  and  Fortbildungs 
tchulen);  in  all  213  technical-industrial  schools. 

An  institution  for  general  industrial  training  at  Hamburg  has  a  school  for 
builders  connected  with  it.  Saxony  possesses  industrial  art  schools  in  Dresden 
and  Lcipaic.  twenty  weaving  (Web  und  Wirkerei)  schools,  thirty-one  lace,  needle- 
work and  embroidery  schools,  three  for  spinning,  two  for  wood  carving  and 
vroiking  in  wood  generally,  three  for  straw-plaiting,  one  for  lead-workers,  one 
lor  instrument-makers,  one  for  watch- ma): erg,  two  schools  of  music,  four  ship 
schools,  and  numerous  drawing-schools.  Middle  grade  technical-industrial  in- 
struction is  given  in  live  schools  tor  foremen  (Wcrkmeister  schulen),  and  in  a 
higher  grade  technical -industrial  school  in  chemistry.  A  still  higher  class  of 
work  is  found  in  the  Polytechnicum  at  Dresden.  The  Duchy  4f  Saxe-Coburg- 
Gotha  reports  liuilders  schools  at  Golha  and  Coburg,  and  basket.weaving  schools 
or  workshops  scitiered  throughout  the  Duchy.  Greitz  and  Gera  haveschools  for 
weaving,  Brunswick  an  important  school  in  connection  with  the  Society  for  the 
Advancement  of  Industrial  Arts.  At  Holzroinden  there  b  a  builder's  school 
(Baugeewrbc-schule).  Schwerin  has  a  similar  school,  and  Mecklenburg  has  a 
fishing-school  at  Wismar. 

WuTtcnburg  canies  on  industrial  training  by  means  of  itinerant  teachers, 
vurioua  societies,  a  central  organ iiation,  and  in  153  industrial  review-schools. 
fiadeo  gives  a  high  grade  of  instruction  in  the  poly  tech  iiicum  at  Carlsruhe,  and  a 
lower  grvde  in  forty-four  technical-industrial  schools.     At  Carlsruhe  there  are 
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both  industrial-art  and  architectural  schools.  The  Grand  Duchy  of  Hesse  has 
forty-eight  handiwork-review  schools,  a  school  of  architecture  or  builder's  school, 
and  a  polytechnic  school  at  Darmstadt.  Bavaria  has  in  connection  with  her  in- 
dustrial-review schools  251  vacation  schools,  also  forty-five  district  industrial 
schools  and  many  special  schools.  Higher  middle-grade  instruction  is  given  in 
four  Industrie  schulen.  Alsace-Lorraine  gives  technical  training  at  MUhlhausen, 
while  Strasburg  has  a  winter  school  for  architects,  and  a  skilled  handiwork 
school. 
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LOUISIANA-HOW  LOST  TO  THE  FRENCH.— A  Sketch. 

OSCAR  W.    COLLET. 

The  old  French  and  Indian  war,  begun  in  1754,  intimately  effected  the  des- 
tiny of  Louisiana,  although  her  soil  was  not  invaded.  As  one  of  its  results  the 
Valley  of  the  Mississippi  was  dismembered  and  the  west  half  thrust  upon  Spain— 
an  unwillingly  accepted  gift.  Nova  Scotia  and  Canada,  the  vallies  of  the  Ohio 
and  Mississippi,  and  the  la^s  of  far  west,  even  to  the  shores  of  the  South  Sea,  as 
they  called  the  Pacific,  belonged  to  the  French,  or  were  claimed  as  theirs.  To 
protect  what  they  actually  possessed  and  support  their  pretensions,  to  secure  safe 
intercommunication  between  the  north  part  of  their  possessions  and  the  south, 
and  constrain  the  English  to  confine  themselves  to  the  eastern  slopes  of  the 
Alleghany  Mountains,  a  series  of  defensive  works  was  designed,  extending  from 
the  Mississippi  to  the  Lakes. 

Land  hunger  on  the  part  of  the  English,  large  grants  north  of  the  Ohio, 
restlessness  of  backwoodsmen,  the  eagerness  of  the  rivals  to  monopolize  the  fur 
trade,  and  national  antipathies  and  prejudices,  mutually  fostered,  were  among  the 
causes  of  this  war — a  war  so  destructive  in  the  event  to  the  interests  of  one  of 
the  combatants. 

Unity  of  direction,  concentration  of  population  at  a  few  points,  military  spirit 
and  military  habits,  and  the  friendship  of  the  Indian  tribes  who  inhabited  the 
western  wilderness  were  on  the  side  of  the  French,  though  inadequately  compea- 
sating  for  the  disparity  of  numbers  between  them  and  their  rivals.  All  tokl, 
their  continental  possessions  contained  scarcely  sixty  thousand  souls,  wbereai 
the  English  colonists  were  estimated  at  more  than  a  million,  besides  their  alliance 
with  the  Iroquois,  the  most  formidable  by  far  of  all  the  northern  savages,  and 
especially  favorably  situated  to  co-operate  in  any  movement  directed  against 
Canadian  posts,  or  the  regions  of  the  upper  Ohio  River. 

The  English  who  ventured  westward  were  seized  and  imprisoned ;  the  Vlr- 
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gitiians  reeented  the  act,  dispatched  forces  acrou  the  raountaiDs  under  Washing- 
ton, who  x\  first  wsts  successfol  and  then  forced  to  capitulate.  Fort  Duquesne 
waa  built  where  Pittsburg  now  stands.  Braddocit  arrived  in  1755  '"*h  an  army, 
and  with  auxiliary  troops  marched  westward  to  attack  the  Fort.  Expeditions 
against  Crown  Point  and  Niagara  were  planned.  Nova  Scotia  was  invaded,  th« 
Acadinns  were  overcome  and  ruthlessly  transported  to  difTercnt  points  in  the 
English  cotonies.  Braddocit  was  defeated  with  great  slaughter.  The  cxpediiioD 
against  Niagara  was  unsuccessful,  that  against  Crown  Point  more  favorable  to 
British  aims. 

War  was  formally  declared  in  1756.     Oswego  was  taken  by  the  French. 

In  1757  Fort  Henry  capitulated  to  Montcalm,  and  the  victory  secured  him 
cwnplcte  possession  of  Lake  George.  The  general  result  at  the  close  of  ihe 
year,  although  large  reiiiforcements  had  arrived  from  England,  was  disaster  and 
defeat. 

In  1 758  the  influence  of  William  Pitt  at  Ihe  head  of  the  British  Government 
was  felt  in  America,  and  the  English  commandant.  General  Abercrombie,  was 
enabled  to  count  upon  an  aggregate  force  for  the  prosecution  of  the  war,  of 
50,000  men,  two-fifths  of  whom  were  colonial  troops.  Three  expeditions  were 
planned,  against  I^uisbourg,  Ticonderoga  and  Crown  Point,  and  Fort  Duqueane. 
The  first  was  taken;  the  second  successfully  resisted;  and  the  third,  after  some 
temporary  advantages  over  General  Fotbcs,  who  led  the  attacking  column,  was 
abandoned  and  bumL  The  new  post  that  arose  upon  its  ruins  was  thereafter 
known  as  Fort  Pilt. 

In  1759  Ticonderoga  and  Crown  Point  were  evacuated  by  the  French,  and 
Sir  William  Johnson  captured  Niagara.  Wolf  attacked  Quebec,  was  killed,  as 
also  its  defender.  Montcilm ;  the  ciiy  surrendered. 

Face  to  face  the  giants  stood,  a  death  struggle  at  band,  an  empire  to  be  lost 
or  laved.     Note  the  contrast. 

England  was  governed  by  the  greatest  and  most  masterful  of  all  the  distin- 
guished mini«erft  she  had  ever  had,  who  wielded  the  resources  and  the  power  of 
a  mighty  empire  with  firmness,  and  vigilance,  and  vigor,  and  undaunted  per- 
severance, to  the  crushing  of  a  rival  nation,  to  this  end  sacriAcing  all  else  and 
constraining  all  interests  to  contribute. 

On  the  other  hand,  France  was  under  the  rule  of  the  miserable  I,ou)s  X.V, 
as  degraded  a  prince  as  ever  sal  upon  a  thiuoe,  whose  ambition  a  new  mistress, 
whose  aha  in  life  the  gratificalioD  of  lust,  whose  companions  gilded  harlots, 
wbOM  estimate  of  money  its  power  to  minitier  to  groveling  pleasures.  Little 
cared  he  for  success  or  failure,  victory  or  defeat,  honor  or  dishonor,  so  long  as 
his  ignominious  cnjoymenu  were  not  interfered  with;  and  the  revenue  of  his 
kingdom,  which  should  have  been  husbanded  to  su»1.iin  the  mighty  contest  in 
which  the  nation  was  involved,  was  wasted  upon  minions  that  pandered  to  his 
vanity,  fattened  on  his  vices,  took  port  in  his  orgies,  or  gave  up  their  bodies  10 
gratily  animal  passions  so  vile  and  so  fierce  as  to  increase  with  indulgence  and 
know  no  satiety.     Such  a  thing  deserved  not  success. 
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In  1 760  the  combined  English  Force  laid  siege  to  Montreal ;  and  in  Septem- 
ber the  stronghold  capitulated.  The  fall  of  Montreal  practically  ended  the  war, 
as  its  surrender  carried  with  it  that  of  all  Canada,  including  the  posts  and  forts 
within  her  jurisdiction,  and  left  Louisiana  at  the  mercy  of  the  conqueror. 

The  peace  of  1763  teiminated  ingloriously  the  continental  domination  of 
France  in  North  America.  Her  feeble  grasp  was  relaxed  of  a  domain  the  most 
remarkable,  the  most  valuable,  and  the  most  extensive  any  nation  ever  possessed 
since  the  universal  empire  of  all  conquering  Rome.  The  Canada  that  was  known, 
the  northern  streams  and  lakes  and  the  lands  they  watered  whose  extent  had  not 
been  measured  by  discovery,  the  vast  territory  beyond  the  Mississippi  to  the  far- 
off  ocean,  the  Louisiana  that  Marquette  had  given  to  France  and  LaSalle  explored, 
of  itself  a  noble  heritage  for  generations  unborn,  were  lost  forever. 

The  causes  of  this  overwhelming  disaster  that  lie  on  the  surface  were :  First, 
the  relative  position  of  the  contestants;  a  huge  semi-circle  would  roughly  repre- 
sent the  line  circumscribing  their  respective  countries — the  English  inside,  the 
French  on  the  circumference.  Next,  disparity  of  numbers,  nearly  twenty  to  one 
in  favor  of  the  British.  Third,  the  energy  and  activity  of  the  English  Govern- 
ment which  sent  large  reinforcements  to  the  colony  and  urged  on  the  war  with 
a  determination  to  overthrow  their  opponente  forever,  whereas  but  feeble  aid  was 
sent  by  France.  Fourth,  the  wretched  system  of  government  imposed  upon 
Louisiana,  and  the  policy  of  the  mother  country  in  her  regard,  from  the  very 
start,  under  which  it  would  have  been  a  marvel  had  she  prospered  and  grown 
strong,  and  been  in  a  condition  to  organize  formidable  flank  movements  in  time 
of  need,  against  the  western  borders  of  the  adjacent  colonies. 

Looking  at  results  in  the  light  of  more  than  a  century's  experience,  suggests 
the  thought  that  possibly  it  would  have  been  better  had  France  either  been  com- 
pletely triumphant  and  possessed  the  land  exclusively  with  an  abundant  popula- 
tion, or  never  attempted  to  colonize  the  wilds  of  the  West  and  South;  for  some- 
how the  Franco  Canadian  population  found  in  the  valley  when  the  French  dom- 
ination ceased,  and  later  when  the  trans  Mississippi  regions  were  purchased  by 
the  United  States,  has  seemed  rather  overwhelmed  by  numbers,  than  absorbed 
or  assimilated  by  the  dominant  race.  It  has  maintained  its  individuality  in  man- 
ners, and  customs,  and  spirit,  and  to  some  extent  its  native  tongue;  and  its  ideas 
and  its  life  seem  to  lie  outside  the  Hiberno-Teutonic- Anglo-Saxon  population 
which  in  this  century  has  spread  over  the  land. 

For  the  monuments  of  the  ancient  population  we  look  in  vain.  Where,  un- 
dispersed,  it  still  vegetates  in  a  few  villages,  chiefly  along  the  water-courses, 
founded  long  ago,  it  is  as  its  ancestors  were  when  the  Bourbon  flag  was  lowered 
at  the  citadel  of  Fort  Chartres — unchanged,  impassive,  a  complete  stranger  to 
our  nineteenth  century  ideas.  A  hundred  and  twenty  years  have  passed, 
but  it  has  stood  still.  It  has  enriched  geography  with  names,  and  history  with 
events,  but  suffered  its  missionaries  and  its  martyrs,  a  noble  band  and  its  noblest 
representatives,  to  lie  unhonored  in  forgotten  graves,  and  the  memory  of  in 
heroes  to  slumber  uncared  for  in  the  chronicles  of  the  past;  and  even  as  to  thesc^ 
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if  Ma.rquett«,  and  Joltct,  and  LaSalle,  and  Bienville,  and  St.  Anfte,  and  others 
are  not  as  dim  and  shadowy  fonns,  it  is  not  the  primitive  population  or  the  valley 
that  has  revealed  them  to  us  as  realities.  If  we  look  abroad  over  the  face  of  our 
earth  where  men  congregating  have  formed  iowdh  and  cities,  what  is  there  that 
witnesses  to  the  presence  of  the  race,  cither  collectively  or  individually,  that  once 
possessed  the  land  and  still  lives  in  its  descendants.  Their  memorials  may  be 
counted  upon  less  than  the  fingers  of  one  hand.  With  not  one  single  important 
work  of  education,  art,  science,  culture,  bcDcvoleiicc,  or  religion  arc  ihcy  asso- 
ciated. Rich  or  poor  they  acknowledge  no  claim  upon  them  as  citizens  in  regarii 
to  fiuch  works,  and  pass  them  by  with  indifference  as  matters  in  which  they  have ' 
DO  concern. 

Franco-Canadiani  discovered  the  Valley  of  the  Mississippi,  missionaries  of 
Ihe  cross  of  their  race  led  the  vanguard  of  civiliulion  into  its  savage  wilds  lo  dis- 
pense the  blessings  of  religion  to  the  red  man  .ind  the  white,  and  nature  offered 
the  advantages  of  a  fertile  suil,  genial  and  diversified  climate,  and  suitable  water- 
ways for  commerce,  with  a  lavish  hand.  Ad  energetic  population  and  good  gov* 
erniiiCDt  wcrrc  all  that  were  needed  that  a  grand  empire  should  arise  in  the  midst 
of  the  wilderness.  Hut  the  rule  of  the  Bourbon  weighed  heavy  upon  the  land, 
and  those  that  came  to  make  it  their  home  seem  not  to  have  brought  with  them 
the  native  qualities  which  characterize  their  race  on  the  other  side  of  the  sea. 

St.  Loui\  Mo.,  September,  1^84. 


METEOROLOGY. 


REPORT  FROM    OBSERVATIONS  TAKEN  AT  CENTRAL  STATION, 
WASHBURN  COLLEGE,  TOPEKA,  KANSAS. 

BV   PJCOr.    J.    T.    LOVKWKLL,    DIRECTOR. 

The  record  of  meteorological  observations  for  the  month  ending  September 
»oth  shows  a  continuance  of  conditions  very  favorable  to  agriculture.  The  last 
decade  of  August  and  the  first  of  September  were  comparatively  dry  and  by  the 
i<>tfa  of  September  the  streets  in  this  vicinity  were  more  dusty  than  at  any  pre 
vious  time  this  year.  A  heavy  sliower  on  the  morning  of  the  19th  gave  3.99  in. 
of  water.  It  is  interesting  to  note  that  nearly  all  ihe  heavy  rains  have  occurred 
in  the  periods  from  midnight  to  sunrise  this  year  and  have  come  from  northerly 
(directions.  At  this  date  the  foliage  retains  nearly  all  the  fresh  neas  of  midmmmer, 
and  the  grass  and  weeds  of  late  growth  have  had  a  remarkable  development,  ow< 
ing  10  the  long-continued  abundance  of  rain. 

The  usual  summary  by  decades  is  given  below. 
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Teuperature  of  the  Air. 

Hni-  AN[>  Max.  Averages. 

Min 

Max 

Uio.nnd  Mikx  .... 

Range 

Tbi-Daiiy  Osservations. 

7  &.  m 

2  p.  m 

9  p.  m 

Mean 

BeLATIVE  nUMIDITY. 

7  a.  m 

2  p.  m 

9  p.  Dl.  .    .    .  

MeRn 

Pressure  ab  Obsebved, 

7  a.  m 

2  p.  m 

9  p.  m 

Mean 

Hujce  PER  Hour  of  Wind. 

7  a.  m 

2  p.  m 

9  p.  m 

Total  miles 

Cloudihq  by  Temtits. 

7  a,  m 

2  p.  m.  .   .    ■ 

9  p.  m 

Rain. 

Inches 


Aug.  20th 
to  3l8t. 


69. 
94. 
81. 
3-'). 

09.7 
8.5.3 
71.8 
74.6 

.81 
.52 
.84 
.74 

29.080 
29.042 
29.064 
39.062 


2547 


6.4 
3.9 
4.0 

1.90 


Sept.  iBt 
to  10th. 


62. 
93. 
77. 
31. 

73.8 
90.3 
75.7 
79.9 


28.902 
28.875 
28.912 
28.896 


8658 


4.0 
24 
2.4 

.19 


Sept.  10th 
to  20th. 


48. 
94. 
71. 
46. 

C1.0 
84.7 
66.1 
70.6 


29.140 
29.089 
29.100 
29.109 


2608 


8.7 
3.7 
2.6 

2.33 


Memo. 


63. 

94. 
76. 
37. 

68.2 
80.8 
71.2 
75.4 


29.041 
29.002 
29.025 
29.023 


I171S 


4.7 
3.2 
3.0 

4.42 


BOOK  NOTICES. 


North  American  Aborigines.     Report  of  the  Peabody  Museum,  i88i. 

It  is  gratifyin({  to  see  that  the  latest  report  of  the  Peabody  Museum  of  Amcr- 
icao  Archaeology  and  Ethnology  is  paying  much  more  attention  to  the  descrip- 
tion of  living  nations  and  tribes  than  to  the  enumeration  of  the  implements  and 
classification  of  the  dry  bones  of  extinct  and  nameless  populations.  The  study  of 
lh<ing  tribes  is  the  principal  key  for  archieologic  research,  and  ought  to  be  pur- 
sued with  might  by  us  as  long  as  there  are  any  genuine  Indians  living  in  North 
America.  Archasolt^y  can  never  become  a  real  science,  unless  we  are  enabled 
to  assign  the  true  date  and  nationality  to  the  relics  and  finds  stored  up  in  our 
museums,  and  this  aim  can  only  be  reached,  if  attainable  at  all,  by  studying  the 
aborigines  of  our  days.  Impelled  by  this  consideration,  the  author  who  furnished 
'  t  articles  for  the  i6th  and  17th  Report  (Cambridge,  1884,)  before  us,  has  en- 
"ed  to  transmit  the  impressions,  as  graphically  as  possible,  which  she  received 
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among  the  Omaha  and  a  part  of  the  Sioux  Indians.  Miss  Alice  Fletcher  has 
sketched  in  this  manner  tlie  white  buffalo  festival  of  the  KOnkpapa,  the  elk  mys- 
tery of  Ihc  OgUla,  the  cult  of  the  Four  Winds  among  the  Uftngtt,  the  ghost 
lodge  of  the  OgloJa  antl  the  pipe-daiicc  of  the  Omaha.  An  article  chiefly  due  to 
historic  research  is  "on  the  social  and  political  position  of  iroman  among  the 
Huron-Iroquois  tribes,"  by  Mr.  Lucian  Girr,  Assistant  Curator  of  the  Museum. 

A.  S.  G. 


COUPARATIVB    VoCaBL'LARIKS  OF    THB    Is'DlAN    TRI&ES    OP    BltinSH     CoLUMDlA: 

By  Dr.  \V.  F.  Tolmie  and  G.  M.  Dawson.     Svo.,  pp.  137. 

As  the  first  result  of  activity  shown  by  the  newly  organized  ethnologic  sec- 
tion of  the  gculogical  survey  of  Canada,  Alfred  R.  C.  Sclwyn.  Direclor,  an  in- 
structive publication  has  ju5t  been  issued  at  Montreal  under  the  title:  "Com- 
parative Vocabularies  of  the  Indian  Tribes  of  British  Columbia."  with  a  map 
illustrating  distribution;  by  Dr.  W.  F.  Tolmie  and  George  M.  Dawson,  pp.  137, 
8mo.  Dr.  Tulmte  has  been  a  resident  in  the  northwest  altnosi  continuously  since 
1833  i  for  many  years  he  was  in  the  service  of  the  Hudson's  Bay  Company  and 
through  it  was  brought  in  contact  with  a  large  number  of  Indian  tribes.  Dr.  G. 
M.  Dawson  is  well  known  a-s  a  geologist,  first  by  his  report  on  the  Queen  Char- 
lotte Ulands  (i878~9).  The  vocabularies  embodied  in  the  pamphlet  Iwfore  us 
number  about  thirty  and  were  for  the  larger  part  collected  by  the  two  scientists  in 
Victoria  during  the  winlct  of  1875-6;  with  the  exception  of  theTinni  and  Haida 
dialects  and  the  Kiiienay,  they  embrace  about  210  words  each  (the  list  of  G. 
Gibbs),  and  are  worded  in  an  alphabet,  of  which  the  elements  are  explained  on 
page  10.  Some  of  the  northwestern  dialects,  especially  those  of  the  Tinn6  stock 
arc  exceedingly  difficult  10  render  graphically  unless  the  linguist  has  become  pre- 
viously familiar  with  them.  The  vocabularies  contained  in  the  volume  are  the 
following,  the  group  to  which  they  belong  being  premised  lo  each  group: 

Tkuhkit  :    Skui-Kwan. 

TsiMStAN  ;     Kittinto,  Kithdtla. 

Haida:     Kaigani,  Masscl,  Skidcgaic,  Kumshiwa. 

KwiRiuL:    Haiihilla,  Flailtzuk,  Kwiha,  Likwiltoh,  Kowmook  {or  Tlathoop. 

Kawitchin  :    Snaraimu,  Songis,  Kwantlin. 

A'ht:     Kayuliw-a'hi. 

SeusH:     Sinahomish,  Scaktamtsh,  Lilloet,  Kalispelm. 

TsiKUK:    Tsi'nuk— proper,  TilhilaiL 

BiLHooLA :     Nuthlakimish. 

TiKNt:     Tshilkotin,  Nakuntlaii,  Takulli. 

SaRAmK  :    Klikatat  (or  Whulwhaipum). 

KUTE-NUHA :     Upper  Kuieniiha. 

This  division  is  carried  through  the  whole  volume  and  also  figures  in  the 
ethnographic  map  added  to  it.  It  currectly  divides  the  tribes  into  groups,  but 
if  a  purely  linguistic  division  had  to  be  attempted,  the  Kawitchin,  Seltsb  and 
Bilhoola  would  have  to  be  united  into  (>Ki  family.  A.  S.  G, 
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The  Origin  of  Sfecies:  By  Charles  Darwin.  Complete  in  two  parts,  3*  cents 
each.  J.  Fitzgerald,  Publisher,  30  Lafayette  Place,  New  York.  For  sale 
by  M.  H.  Dickinson. 

Darwin's  great  work,  which  has  revolutionized  the  whole  world  of  science 
and  philosophy,  is  now  for  the  first  time  published  in  a  cheap  edition,  and  brought 
within  the  reach  of  all  readers.  The  present  edition  is  printed  in  clear  type  on 
strong  papAr,  and  makes  about  z6o  octavo  pages,  in  double  columns,  coataining 
the  entire  work  as  revised  by  the  author  shortly  before  his  death,  with  the  valua- 
ble glossary  of  scientific  terms  and  the  very  detailed  index.  The  work  should  be 
in  the  hands  of  every  intelligent  person  who  is  interested  in  the  current  of  modem 
thought. 


The  Childhood  of  The  World  :  By  Edward  Clodd.  No.  60  of  the  "  Hum- 
boldt Library  of  Science."  Price  15  cents.  J.  Fitzgerald,  Publisher,  20 
Lafayette  Place,  New  York,     For  sale  by  M.  H.  Dickinson. 

''  The  Childhood  of  the  World  "  is  a  simple,  lucid  account  of  the  origin  and 
development  of  civilization,  tracing  the  rise  and  progress  of  governmental  institu- 
tions, religion,  manners  and  customs,  arts  and  sciences,  from  the  earliest  periods 
of  the  history  of  man  upon  the  earth,  in  the  light  of  modern  scientific  research. 
The  fruits  of  the  labors  of  Tylor,  Lubbock,  Max  Muller,  and  other  great  scholars 
are  presented  in  a  form  so  attractive  as  to  command  the  attention  even  of  the 
most  listless  reader. 


BOOKS  TO  BE  NOTICED. 

Legends,  Lyrics,  and  Sonnets,  by  Frances  L.  Mace.     Cupples,  Upham  & 
Co.,  Boston,  Mass.,  pp.  227.     $1.25. 

History  of  the  Republican  Party,    by  Frank  A.    Flower,    Springfield,   111. 
Union  Publishing  Co.,  pp.  623. 

The  Home  Physician,  by  Luther  M.  Gilbert,  M.  D.     G.  P.  Putnam's  Sons, 
pp.  131.     $1.00. 

Forestry  of  Northern  Russia,  by  J.  C.  Brown,  LL.D.,  Edinburgh,   pp.  279. 

Handbook  of  the  St.  Nicholas  Agassiz  Association,  by  Harlan  Ballard,  Lenox, 
Mass.;  pp.  116. 

Walls  that  Talk— Ltbby  Prison,  Richmond,  Va.     Published  by  the  R.  E. 
Lee  Camp.     25  cents. 

Catarrh,  Sore  Throat  and  Hoarseness,  by  J.  M.  W.  Kitchen,  M.  D.     G.  P. 
Putnam's  Sons,  New  York,;  pp.  80.     $1,00. 

Forestry  of  Norway,  by  J.  C.  Brown,  LL.D.,  Edinburgh,  pp.  227. 

Physician's  Handbook  of  Pharmacy  and  Therapeutics,  by  James  Lilly,  In- 
dianapolis, Ind.     50  cents. 
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Trainiag  Schools  for  Nurses,  by  W.  G.  Thompson,  M.  D.  G.  P.  Pumam's 
'  Sons.  pp.  57.     60  cents. 

Prolcclion  to  Young  Industries,  by  F.  W.  Taussig,  Ph.D.  G.  P.  Pulnam's 
,  Sons,  pp.  73.     75  cent3. 

Smiihsonisn  Report,  1883,  Washmgion.     Government  Printing  House. 

Seven  Decades  of  the  Union,  b}'  K.  A.  Wise,  J.  W.  Randolph  and  English, 
Richmond.  Va  ,  pp.  530.     Qoth,  $1.00. 

Publications  of  Washburn  Obuervatorjr  of  the  University  of  Wisconsin,  Vol. 
3,  Madison,  Wij.,  pp.  400. 

Department  of  Agriculture,  Third  Report  of  U.  S.  EnlomologicaJ  Commis- 
sion. \\'ashington,  D.  C. 

Wisconsin  Historical  Collection,  Vo).  9,  Madison.  Wis.;  C.  C.  Wastiburo, 
President. 

Smithiionian  Report,  1881,  Washington,  D.  C;  Spencer  F.  Baird,  Secretary. 

Report  of  U.  S.  Fish  Commission  for  r88i.  Part  9. 

Signal  Senire  Notes,  No.  9,  Weather  Proverbs,  by  H.  H.  C.  Dunwoody, 
Washington,  D.  C. 


OTHER  PUBLICATIONS  RECEIVED. 

Misceltaneous  Papers  on  Anthropology,  from  Smithsonian  Report  of  1883, 
Washington;  Government  Printing  House.  Johns  Hopkins  University  Studies, 
Herbert  U.  Adams,  Editor ;  Second  Scries ;  Town  and  County  GoTcramcnt  in 
English  Colonics  of  North  America ;  The  Toppan  Prise  Eisay,  by  Edward  Cban- 
<  ntng.  Ph.  D.,  Baltimore,  Md.  Rulleitn  of  Washburn  Labratory  of  Natural  His- 
lory,  by  F.  W.  Cragin,  Vol.  1,  No.  i.  price  15  cents,  Topeka,  Kansas.  Signal 
Service  Notes.  r6.  Effects  of  Wind  Currents  on  Rainfall,  by  O.  E.  Curtis.  Signal 
Office,  Washingion,  D.  C.  Protection  and  Free  Trade  To  Day,  at  Home  and 
Abroad,  in  Field  and  Workshop,  by  Robert  P.  Porter,  price  10  cents,  Boston; 
James  R.  Osgood  &  Co.  Twelfth  Cincinnati  Industrial  Exposition.  Edwin  Stev- 
ens. President.  Railroads  in  Tennessee,  Their  War  on  the  People,  by  John  H. 
Savage.  Circulars  of  Bureau  of  F.ducation,  No.  s>  18S4,  Washington,  D.  C 
Catalogue  of  Books  Published  by  Houghton,  MifHa  &  Co.,  Bo»tOD  and  Nev 
York,  1884.  Literary  Bulletin  of  Houghton,  Mifflin  &  Co.,  September.  Re- 
port of  Kansas  State  Board  of  Agriculture  for  month  ending  August  31,  1S8+. 
Wm.  Sims,  Secretary,  Topeka,  Kansas.  Seven  Hundred  Album  Verses,  com- 
piled by  J,  S.  Ogilvcc,  price  15  cents,  J.  S.  Ogilvee  &  Co.,  publishers.  New 
York.  Johns  Hopkins  University  Studies,  Herbert  Adams,  Editor ;  second  se- 
ries 8-9;  Indian  Money  as  a  Foaor  in  New  England  Civilization,  by  Wm.  B. 
Weeden,  A.  M.,  Baltim.fre,  Md. 
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SCIENTIFIC  MISCELLANY. 


THE  ELECTRICAL  EXHIBITION. 

The  Inlernatiomil  Kxhibitioa  now  in  progress  at  Fhitadelphia,  uDdei  Uie 
auspices  of  ihc  Franklin  Institute  of  PcnQsylvania,  is  the  fourth  of  its  kind,  the 
three  preceding  having  been  iHok  of  Parb,  Munich,  and  Itcrlin.  Alt  four  haire 
been  held  within  as  many  consecmive  year*,  and  the  reflection  may  occur  thai 
thcjr  are  succeeding  each  other  with  too  ^cat  rapidity.  Vet  when  we  obsenv 
the  remarkable  progress  made  almost  from  day  to  day  in  the  uittiiatioo  ofdec* 
Irical  force,  it  becomes  obvious  that  even  the  developments  of  a  single  Iirelt-e 
months  may  deserve  to  be  gathered  up  and  duplaycd  la  a  new  ex])OMtioa.  One 
of  the  most  striking  thoughts  occurring  to  the  visitor  in  PhiUdelphia  is  thai 
whereas  ten  years  ago  the  magnetic  telegraph,  that  wander  of  our  age,  voald 
necessarily  have  been  the  central  and  all-absorbing  feature  of  an  electrical  fair, 
now  it  \s  relegated  to  a  modest  comer,  not  for  purposes  oi  display,  bat  to  foMU 
the  same  niatter-oF-fact  functions  that  it  might  in  a  political  convention  or  a  dog 
show.  It  is  the  uses  of  electricity  as  a  light,  a  motor,  and  a  conductor  of  sound 
that  now  claim  the  chief  place  of  honor  and  of  interest. 

The  Exhibition  was  opened  on  the  %A  of  September— to  continue  until  the 
I  ith  of  Odober — with  approjiriaie  ceremonies,  in  the  presence  of  a  vast  thrOAg, 
which  included  many  guests  distinguished  in  diplomacy  or  In  science.  It  is  held 
in  a  new  and  spacious  building,  consiritcied  for  the  purpose,  at  the  comer  of 
Lancaster  Avenue  and  Thirty-second  Street,  close  by  the  old  Pennsylvania  Rait 
road  station.  This  Intter  is  connected  with  it  as  an  annex,  and  furnishes  not 
only  a  Doe  concert  hall  and  lecture  room,  but  also  additional  area  for  electric 
railway  switch  and  signal  exhibits,  and  others  that  require  much  space.  The 
spot  is  not  far  from  the  one  on  which  Franklin,  one  hundred  and  thirty-two  ycsrs 
ago,  drew  the  electric  fire  from  the  sky  along  his  kite  string. 

Despite  many  evidences  of  incompleteness  at  the  outset,  this  exhibibon  wdl 
be  a  wonhy  sucressor  to  the  finest  that  has  gone  before  iL  All  the  dynamu  and 
electric  light  and  lelephone  systems  familiar  to  the  American  public — the  EdtsM, 
the  Thompson-Houston,  the  United  States,  the  Brush,  the  Bell,  the  Benuieii, 
the  Excelsior,  the  Acme,  the  McTighe.  the  Weston,  and  so  on — arc  there  in  lb«l 
familiar  manifestations.  Here  may  be  seen  Edison's  gigantic  machine,  the  tar- 
gesi  dynamo  in  the  world,  the  thirty  ton  "Jumbo,"  seven  feet  in  height,  cine  lo 
width,  and  fifteen  in  length,  challenging  ihe  old-limesuprcmacy  of  steam,  as  rep- 
resented ill  the  great  Poner  &  Allen  engine  that  furnishes  power  for  a  myriad  ef 
minor  machines  and  wheels  through  the  building.  A  dor.cn  or  more  jxiwerfat 
dynamos  and  many  steam-engines  are  met  from  point  lo  poinu  Here  are  the 
Thompson- Houston  devices  for  conveniently  cotnbining  the  arc  and  incandesrcDt 
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rtteiD,     Here  is  the  joint  exhibit  of  the  Ordnance  Coq>s  and  Signal  Service  of 

lUie  army,  with  its  electric  selfrecordiRg  min  gauge,  its  model  of  a  fleld  telegraph 

rain  and  portable  field  telegraph  apparatus,  its  instruments  for  mea-suring  the 

[force  and  direction  of  the  wind  and  the  velocity  of  prujcctilics,  and  for  detcrnio- 

fing  baromeirtc  pressure,  besides  the  familiar  system  of  signaling. 

Hard  by  is  the  Navy  Department's  exhibit,  which  includes  torpedoes  fired 
Ibjr  electricity  and  others  exploded  by  contact;  elccirical  appliances  for  firing 
IguDE  separately  or  in  broadside;  a  pair  of  revolving  naval  search  lights  operated 
[by  Crainme  dynamos;  ele^rtrical  appliances  for  deterroining  water  currents  or 
Eelectric  cnrrenis;  devices  for  exploding  torpedoes  in  boats,  and  the  ingenious 
FWcEvoy  apparatus  for  controlling  a  group  of  lorpedoe*  from  a  common  centre, 
[and  above  all,  for  ascertaining  the  presence  of  hostile  torpedoes  by  a  telephonic 
(detector  sunk  under  the  water,  and  communicating  the  news  of  their  prDximity 
|lo  the  patrolling  boat  by  a  peculiar  low  sound.  Jn  one  of  the  towers  is  a  great 
Iclectiic  naval  searcli  light,  perlups  the  most  powerful  in  the  country,  throwing  its 
ay,  by  means  of  lenses  and  reflectors,  over  the  city  for  a  distance  of  more  than 
[.tvo  miles. 

Fire  alarms  and  burglar  alarms  of  many  kiDds — matting  with  electric  wires 
jlhat  can  be  put  under  carpets;  wires  and  bells  that  connect  with  doors,  windows, 
id  safes;  telephones  in  their  now  familiar  guise,  one  of  them  communicating 
EVCD  with  Boston;  photometers  and  t^temelers;  locomotive  head-lights;  aicand 
Eiocandescent  lamps  of  all  varieties;  electric  clocks  and  electric  apparatus  for  mi- 
IsiDtely  subdividing  titne — these  are  encountered  on  every  hand.  The  applications 
lof  electricity  to  medicine,  dentistry,  and  surgery  find  a  place,  as  doe«  educational 
ipparatus  for  the  school  room.  There  are  the  marvels  also  of  the  phonograph, 
jtlie  microphone,  and  various  devices  used  thus  lax  mainly  for  entertainment, 
le  telegraph,  too,  baa  iu  share  of  attention  after  all  in  the  exhibition  of  ite  miil- 
[tiplex  system,  which  allows  scores  of  messages  to  be  tent  siniullaneously  over  the 
Isanie  wire  without  ihe  slightest  interference  or  betrayal  of  each  other — a  most 
eful  invention  in  these  days  when  the  multitude  of  wires  required  under  the 
'old  system  would  be  appalling. 

Electro-plating,  lightning-rods  with  their  copper  wire*  and  platinum  tips,  the 

application  of  electricity  to  mining  and  blasting,  and  other  familiar  matters  are 

I  not  neglected  here.     Groups  of  sewing-machines  are  at  work  on  leather  or  on 

cloth  by  the  aid  of  electricity,  and  some  of  those  who  sew  arc  merely  doing  on 

eahibitioD  what  they  have  done  in  their  own  workshops  for  months.     There  is  a 

[freat  case  full  of  eggs,  from  which  chickens  are  to  be  hatched  by  electricity. 

[•Storage  batteries  of  various  sorts  and  exhibits  of  electrical  supplies  are  found,  and 

Imany  small  dynamos  seem  adapted  to  almost  any  form  of  light  sedentary  labor 

Ipcrformcd  by  man.     A  great  variety  of  globes  and  chandeliers  is  shown,  and 

upholsterers  and  other  tradesTea  have  taketi  adTiaugc  of  this  fact,  it  must  be 

[confessed,  tu  make  displays  of  very  beautiful  wares,  which  no  one  would  like  to 

[miss  seeing,  though  thier  connection  with  the  purpose  of  ihc  exhibition  seems 

to  be  merely  that  of  demonstrating  that  goods  of  their  quality  light  up  admirably 
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under  the  electric  light.  In  a  few  other  instances  the  connection  of  exhibits  with 
the  central  purpose  of  the  fair  may  be  even  more  obscure ;  still  the  display  of 
gas-lighting  apparatus  can  at  least  be  regarded  as  a  useful  foil  to  electric  illumin- 
ation, while  that  of  gas  engines  may  be  designed  to  shown  that  gas  has  yet  ne* 
missions  in  prospect. 

The  hterature  of  electricity  is  represented  by  a  large  collection  of  books, 
which  will  pass  into  the  possession  of  the  Franklin  Institute  at  the  close  of  the 
fair.  Great  maps  hung  on  the  walls  of  the  lecture-room  show  the  lines  of  sea 
cable,  present  and  prospective.  The  history  of  electrical  appliances  is  set  forth 
by  exhibits  of  old-fashioned  voltaic  piles,  an  electric  machine  constructed  by 
Franklin,  the  famous  instrument  of  Morse,  and  so  on;  and  certainly  one  of  the 
most  striking  portions  of  the  whole  display  is  the  contribution  by  the  United 
States  Fatent-ofiice  of  the  original  models  on  which  patents  were  granted  to  the 
most  famous  of  existing  American  electric  devices. 

For  spectacular  effect,  night,  when  all  the  multitudinous  flames  of  this  palace 
of  light,  both  within  and  without  the  building,  are  flashing,  is  the  time  most  favor- 
able. Within,  disposed  at  all  available  points,  hanging  from  girders  and  arranged 
in  rows  along  the  thirteen  arched  rafters  of  the  main  building,  are  no  fewer  than 
5,600  incandescent  lights  and  350  arc  lights.  Of  the  former,  1,200  are  contrib- 
uted by  the  United  States  Company  and  3,800  by  the  Edison,  other  companies 
furnishing  the  remainder.  The  dazzling  noonday  splendor  of  this  UluminatioD 
is  enhanced  by  a  large  fountain  in  the  centre,  which  throws  an  upward  jet  from 
a  mass  of  stone,  against  which  shoot  other  great  jets  from  the  rim  of  the  basin. 
The  spray,  illuminated  by  the  surrounding  lights,  transmitted  through  glasses  of 
different  colors,  reflects  prismatic  hues  at  every  point,  and  falls  in  a  perpetual 
shower  of  jewels.  Beds  of  flowers  around  the  basin  add  to  the  effect,  as  do  the 
other  decorations  of  the  hall.  While  the  eye  is  thus  gratified,  the  electric  organ 
attracts  the  ear  from  its  position  in  the  gallery,  the  key-board  with  which  the  per- 
former plays  it  being  on  the  main  floor,  a  hundred  feet  below. 

From  an  exhibition  so  largely  devoted  to  practical  mechanism,  occupying 
200,000  square  feet  of  space,  and  actuated  by  steam-engines  aggregating  1,800 
horse-power,  not  only  pleasure  but  scientific  profit  should  be  expected.  There 
are  about  250  separate  exhibitors,  and  from  six  to  eight  times  that  number  of 
exhibits.  These  cover  a  very  wide  range  of  electrical  application,  and  the  com- 
mittees who  are  to  examine  and  report  upon  them  are  mostly  well-known  experts, 
who  will  doubtless  put  them  to  a  thorough  test. — Harper's  IVeekfy. 


RECENTLY  PATENTED  IMPROVEMENTS. 

J.    C,     HIGDON,     M.     E.,     KANSAS   CITY,    MO. 

Manltfacfure  of  Separable  Lap-Links. — This  invention  relates  to  im- 
provements in  that  article  of  utility  commonly  known  as  a  lap-link,  and  tti  the 
manner  of  attaching  it  to  the  single-tree  of  a  vehicle. 
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It  consists  of  two  circular  or  eliptical  rings  of  loeul.  each  so  stamped  or  cut 
from  s  sheet  of  iron  u  to  leave  an  opening  through  which  a  trace-book  or  similar 
FioKrumetn  may  be  passed;  the  pair  being  united  at  a  suitable  point  of  their  cir- 
I'Cumfcrcntc.  by  means  of  a  strong  rivet  or  boU. 

The  said  lap-link  is  preferably  oooslrvcted  by  first  sumpiug  or  cutting  the 
[thio,  flat  links  directly  from  a  sheet  of  me  la  I  and  afterwards  forming,  at  corrcs- 
I  ponding  points  in  their  circumference,  the  apertures  for  the  recepiion  of  the 
ireu. 

When  it  is  desired  to  use  a  link  in  connection  with  a  single-tree,  a  pair  of 
links  arc  inserted  bettvccn  clamping  lu^^  upon  ihc  outside  of  a  revolving  fcr- 
krule  where  they  are  securely  held  in  place  by  means  of  a  heavy  bolt  or  rivet. 

The  said  revolving  ferrule  is  attached  to  the  end  of  the  single-tree  through 
I  the  medium  of  a  flanged  ferrule  and  a  screw-bolt.  Such  an  arrangement  per- 
I  mils  the  outside  ferrule  to  revolve  freely,  hence  the  singlc-irec  may  be  quickly 
I  and  easily  reversed. 

The  link  and  its  connections  may  be  constructed  of  malleable  iron  and  it  i) 
preferable  to  make  the  outside  and  inside  feirules  in  that  manner,  but  the  link 
[should  be  formed  as  before  described. 

When  tlie  two  thin  links  are  united  by  a  small  rivet,  they  may  be  used  in 
[connection  with  a  commoH  clevis,  for  coupUng  together  the  diflcrent  parts  of 
I  vehicle  pulUng-gear,  and  for  many  other  useful  purposes,  tuch  as  forming  a  com- 
[plete  chain.     The  inventor  is  Mr.  J.  H.  C  Wilkening,  of  Higgingvillc,  Mo. 

CouBiHED  Belt-Cuidb  AND  Rf.ei» — Thc  objvcl  of  ihts  invention  is  to  pro- 
ride  a  simple  and  efficient  guiding  device  for  the  driving-belts  of  thrcshing- 
[imachincs  and  similar  apparatus,  in  such  a  manner  that  very  little  wear  will  be 
reduced  upon  the  edges  of  the  belt,  even  when  the  tame  is  being  operated 
|agaimit  a  heavy  side  wind. 

The  device  consists  ofa  auiubly  sized  hub  that  is  jouroaled  horizontally  to 
Lthe  frame  work  of  a  machine,  preferably  by  means  of  a  tri-armcd  hanger  or 
[bracket,  and  carrying  upon  its  outer  eslrcmiiiw,  or  cast  integral  therewith,  a  pair 
[of  vertical  guiding'diics  between  which  the  belt  U  adapted  to  run  and  be  guided 
ila  course  lowuid  the  pulley  of  thc  machine. 

The  invention  consists  further  in  providing  the  said  beltguiding  device  with 
lui  aperture  in  each  disc  thereof  lor  inserting  a  pin  above  the  belt,  so  that  when 
[the  belt  is  not  in  use  and  the  device  is  revolved,  by  means  of  a  removable  handte, 
I  thc  belt  may  be  wound  ihcicon.  as  hereinafter  more  fully  set  forth. 

Heretofore  the  edges  of  a  belt  have  been  rapidly  worn  away  by  reason  of  im- 
\  properly  constructed  guiding  pulleys,  for  the  reason  that  the  surface  presented  to 
i  the  edge  of  the  belt  was  quite  angular  and  abrupt. 

In  this  apparatus  the  guiding-pulley  or  reel  is  preferably  constructed  of  cast* 
[iron,  in  two  similar  sections  or  discs,  the  hub  being  cast  integral  therewith,  and 
[fitted  to  a  journal  projecting  from  a  tri-armed  hanger  or  bracket  which  is  bolted 
[to  the  machine  framing.     A  removable  handle  is  adapted  to  be  inserted  in  an 
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aperture  provided  for  that  purpose  near  the  periphery  of  the  outer  disc  so  that  bf 
inserting  a  pin  through  corresponding  apertures  in  each  disc  and  above  the  lower 
line  of  the  belt,  the  same  may  be  coiled  by  hand  upon  the  hub  of  the  device  and 
thereby  be  protected  from  the  weather,  and  at  the  same  time  be  easy  of  accesi 
when  occasion  requires. 

The  driving-pulley  of  the  machine  is  placed  somewhat  above  the  plane  of 
the  guiding-pulley  so  that  both  lines  of  the  belt  will  be  situated  above  the  guiding- 
pulley  journal.  But  it  is  not  necessary,  however,  that  both  lines  of  belt  should 
run  within  the  diameter  of  the  discs;  on  the  contrary  it  is  preferable  that  the  upper 
line  operate  entirely  above  the  guiding-puUey.  This  invention  was  reccDtly 
patented  by  Mr.  F,  B.  Ray,  of  Kansas  City,  Mo. 


EDITORIAL    NOTES. 


TnROur.H  the  courtesj  of  Mr.  J.  S.  Chue 
of  thia  citj,  now  Tuiting  in  Dakota  Terri- 
tory, we  have  received  a  photographic  re- 
presentatioD  of  a  toniado-clond  taken  by 
Mr.  F.  N.  Bobinaon,  of  Howard,  Miner  Co., 
D.  T.,  August  !8,  1884.  The  aturm  piiBsed 
twentj-two  milea  west  oC  thnt  place  at  4  1'. 
M.,  moving  in  a  aoutbeasterlj  direction  and 
remaining  in  aight  tuore  tbau  two  houra.  It 
was  very  destructive,  killing  several  people 
and  destroying  all  property  lying  in  its 
track.  Ah  a  work  of  art  thia  pliutograph  ia 
admirable,  eince  the  detiiiln  of  shape  of  llie 
funnel  and  the  light  and  dark  shades  of  the 
cloud  are  as  distinctly  brought  out  as  tliough 
the  object  had  been  a  fixed  one  in  the  oper- 
ator's roooi ;  while  as  an  object  of  interest 
and  inforniatioD  to  the  meteorologitit  noth- 
ing ao  satisfactory  hits  ever  come  within  our 
notice.  ^Ve  consider  that  Mr.  Robinson  is 
entitled  to  the  thanks  of  all  scientilic  men 
for  hia  enterprise  in  this  matter. 


TsE  Fish  Commission  of  Missouri  hns  just 
published  n  small  book  of  sixty-four  pages, 
on  Carp  Culture,  with  an  appendix  of  Na- 
tive fish.  It  will  be  sent  to  resideotsof  Mis- 
Bouri,  free  of  charge,  on  application  and  en- 
closure  of  three  cents  in  postage  stamps.  Ap- 
ply to  Phil.  Kopplin,  Jr.,  Forest  Park,  St. 
Louts. 


Prof.  A.  S.  Gatschbt,  the  noted  antbTO- 
pologist  of  the  Smithsonian  Institution  pan- 
ed  through  this  city  on  the  2lBt  of  Aogntt 
on  his  way  to  New  Mexico  and  Colorado.  It 
is  a  matter  of  real  regret  that  we  were  ont 
of  town  when  he  called  at  the  office  of  tli« 
Review. 


By  invitation  of  the  authorities  of  tbe 
Johns  Hopkins  University,  Sir  Wm.  Tbost- 
son,  D.  C.  L.,  F.  R.  S.,  L.  &  E..  etc..  Prof* 
sor  of  Phvsica  in  the  University  of  Glasgow, 
will  deliver  in  this  month  a  courae  of  eigt 
teen  lectures  on  "  Molecular  dynamics,"  )>»■ 
fore  the  Physical  section  of  the  Johns  Hop- 
kins University.  The  opening  lecture  will 
be  given  on  Wednesday,  October  1st,  at  5i(0 
P.  M.  The  other  lectures  will  follow  co 
consecutive  days  at  the  same  hour.  Frsf» 
Bora  and  students  of  physics  are  invited  to 
attend,  and  arrangements  will  be  made  bv 
which  they  may  easily  obtain  temponiT 
lodgings,  provided  an  early  intiniatioD  i< 
received  of  their  intention  to  come. 


ITEMS  FROM  PERIODICAL& 

The  North  Amtriean  JSmew  for  Octote 
is  notable  ai  well  for  the  Importanoe  of  tb 
topics  treated,  aa  for  the  eminence  of  in 
writers.    The  leading  article,  "Moral  Oiu^ 
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[«ct«r  in   Pblitiw",  is  h.j   Prutidcai  J.  H. 
;  Sccljc,  whose  cxpoailiun  of  ctliiwJ  jirioci- 
I  plM    inrolvMl    in    tbe   populAr  cl«ction  of 
'  candiitftUw   bi  high  >lnlinti  iii  Ibc  Govern- 
ment niiul  comniond  die  ■(WntlAn  of  eror^ 
righl-miniied    citii«ti.      "  BpnnfiU    of     Uift 
TnriS'  SoHloiD ", «  ««<]u«l  lo  tti«  u-licio   in 
the  &v|iteitiWr  uiimber  on  ihe  "  Evils  of  Uie 
TvrilT  Sj^ium ",  i*  a  ii/iiipoMum  coiiahiliiig 
wi    Ihrc-    arlicliw,    wrilWn    mi-cclivvly    bv 
[John    Roach.    Trof.  U     E.  Ttiompun,  •nil 
k  {I*lMtn  Dii)ftl«y,  Jr.,  wh>)  advacnlA  th«  pol- 
1 107  o'  prntectloa  t>r    Aiueric&a  lodiiiiLrla) 
I  with  grvat  rl«iim«»«  hiiiI  iibililj  and  abiin- 
dant  citutioos  of  itatintital   (mI».    In  ad- 
'dltliM)  til  (Jii»«  nioBi  lioielj  difloawiocu  of 
high  political  iMtio«,  Uir  lUm4U  ha«  ui  u- 
ticlr  lir  ihu   Rt:v.  I>r.  AiijcudIuh  JiAwip,  t^it* 
UUmI    "Why    I  Wi»h   lu  Visit    Amerlea."; 
'Tlw  PhiloKphf  of  CoBvcraion"  bv  0.  B. 
ipKMbiaghaiu;    "Tbe   Origia    of    Yellow 
|F««*f",  l>y    I>r.  a   Cmishton;    "Shall   tho 
'Jorr    H,rn«iu    be    Abuliahed?"    bj    Judge 
Kotwrt  Y.  Ha/ne;  "Th«  G«nMi«  of  I'mny- 
•on'a  Maud",  by  Richnnl  Ilcrni^  Shopliord; 
mad  "The  Dnvvlupnieiit  uf  Machine  Ounji", 
Lbf  Li«uL  C  SlMuan. 


The  October   Ilarper't    .Vmit/itu  conlaiDs 

I  a*  »  f  ru(iti»t'i''0(!  a  rhuriiiiiig  ptclurp   by  Mr, 

I  Abby  of  ''Jiiililh  i)hakua{>carv,"  llic  hcrvine 

lot   William   Ulack'a  &tt>ry,  wbloh  atun  iu 

[olaw,  And    baa  uor*  of   Um  <l«ltghtfiil  en- 

FfKPiiigf  frotn  ihv  pencil   of  tHiflniNn    and 

UibMo,   [llniiiaiing  K.  P.  Roc'a  "Kntur»'< 

ifto-Ut    Story,"    pari    ulcvcn.       Bolh      Mr. 

Bovghiun  and  Mr.  Ahbcy  UluatraW  the  in- 

■laJuval    of    th«    ivruivr'a    ck*«r  '*  Artiitt 

Slrolla   in  noilanil,"  which  ajipenn  in  the 

ntiinhcr      Horace    E.    Scnddcr    IaIcu    tlie 

■■ntlet  bo  CojMabagGn,  "  The  Uome  of  Ilaiu 

.  Chriatlan    Anilvncji,"   and    Rufua  F.  Zog- 

banin  tv  "  Tbv  Humv  vf  Tommy  Alkiotf," 

frlio  is  <]uitc  an  other  kind  of  pcraon.    Tom- 

1D7    Atkina  is    ibe   popular  natat    for  tha 

Gritlah  soldier,  and  ili«   huoie  daMrribed  Sa 

iha  gnat  c«mp  at  Ahlorahnt.    It'iih  of  th««« 

paperv   are  fully   illuslraleil    by   thr    writer 

iiiDia«n.     A  Mrxican  niciniiioMv,  Monterey, 

,  ij  d«Mrib*d  sod  iUuviraMd  in  an  utidv 


esUed  "  The  Oateway  (o  ib«  Sierra  MiidrD," 
by  Franh  R.  Drown.  Two  hitioriral  paixr*, 
one  on  Kin^'a  College  (now  Cotnnibial.  New 
York,  by  John  MucJIullen,  and  the  wcond 
by  TrcadwcU  Wnldcn.  on  Wcttminttor  Uall ; 
and  two  binxraphical— on*!  a  reinini>r«noe 
of  Kir  Darwin,  with  a  pi>rtrail  of  blm  in 
middle  age,  the  other  ihe  remnrkahlc  itorf 
of  H  alave  hnrae-Jockiiry,  Cbarlen  Sivwart 
told  by  hinievlf  and  edited  by  a  Kiiullwra 
ladr,  are  feaCuri's  of  the  Dumber.  One  of 
ralitcellaneoui  papen,  on  "  Uouieipal  Fi- 
nance," liy  W.  M.  Ivene,  private  eecretary 
to  Mayor  Qmoe,  ul  Nffw  York,  will  attract 
inuch  attention,  and  there  U  lb«  awinl 
variety  of  atorius,  puema,  and  dcpartmenla. 

Thr  Seiene*  Obttrrr  of  Scplcmber  Hth  ao* 
nonnceatbai  a  i^ble  moMage  ma  reeeJved 
uu  ihv  l'!tli,  at  Ilnrvard  College  Obatfvatury, 
from  t>r.  KiiieKer,  fiiel.  announcing  ihr  d{»* 
oovery  of  a  planet  by  l>r.  Lath«r.  The  poaU 
tiongivcn,ScplcaiboT  12-370,  tirMDwicb  M. 
T.,  !«  Ihe  fulluwing;  K.  A.  Oh.  IZnu  4a. 
D«cl.+  10^37'.    EUvanIb  msgniludv. 

Thk  Art  IjUfrelutny  of  Sej^lember  llth 
CODtaiiu  a  charming  deaigu  in  colur  of  a  vaae 
decorated  wUb  pink  uoruing-glufieH.  Tba 
addition  of  Wonxe  to  lhi>  deaign  uakea  il 
inoal  cxqriinle  for  drcoration  iu  mineral 
colon-  The  aariie  iisac  alao  conialna  a 
beautiful  picture  of  a  girl  ia  frilled  cap, 
which  auHgiata  thia  Cbinry  Rtjta  of  Millais. 
Price  p«r  aopjr,  15  eenu.  Pubtahed  by  Wil- 
liam  Wbillocit,  14V  NaaMU  Street. 

TiiK  I'->fn^-ir  Seirm*  MmMj  tor  October 
M  tile  clocing  number  of  the  2Slh  volume 
and  ia  In  fnll  oocordance  with  the  ideal 
pttrprwe  of  ilaoriglaatloo.  Tbe  object  of  the 
nugntine  hat  baan  ta  bring  forward  dl^ 
tinctively  and  prominently  Ibc  higher  hn- 
inaD  aipecla  of  human  inquiry,  and  every 
oni'  «f  tbe  fifteen  artlrlea  of  tbe  preteni 
nniiiher  nUNiuna  tlib  character.  The  firal 
piper,  by  Dr.  K.  J.  HhepfaenI,  on  "  The  Sl^ 
niticancv  of  HaiuaD  Anomaliea,"  ta  an  illua- 
irai«d  tiod  very  ituely  expuaiiiun  of  thoM 
■bamitioiu  of  itruclnre  in  tbe  humaa   tfw- 
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tern,  which  for  centuiieB  were  the  puule  of 
anatomists,  but  which  are  now  claimed  to 
be  cleared  up  bj  th<^  doctrine  of  descent  and 
evolution.  Francis  Gatton'n  paper  on  the 
"Measurement  of  Character '' is  a  skillful 
and  most  suggestive  attempt  tu  bring  the 
higher  human  cLaracteristicfl  witliin  the 
pale  of  quantitative  science.  Lord  Ray- 
leigh's  survey  of  "The  Recent  Progrtas  of 
Physical  Science,"  which' was  his  presiden- 
tial address  before  the  Montreal  meeting  of 
the  British  Association,  is  given  in  full,  as 
it  deserves  tu  be,  though  elsewhere  it  ap- 
pears only  in  al>stacts.  A  biographitial 
sketcli  and  6ne  portrait  uf  t^ord  Bayleigh 
are  also  given.  "Diet  for  the  Gouty,"  in 
Professor  William's  series  on  "The  Chemis- 
try of  Coockery,"  "  Wages,  Capital,  and 
Rich  Men,"  "  Physiological  Aspect  of  Mes- 
merism," "The  Morality  of  Happiness" 
(conclusion),  "  Protection  against  Light- 
ning," "  The  Cholera-Germ,"  and  "  The  Ori- 
gin of  CultivBl«(l  plants,"  are  all  fresh,  read- 
able, and  valuable  papers.  Professor  J.  P. 
Cooke  contributes  "  Further  remarks  on  the 
Greek  Question,"  and  the  editor  keeps  up 
hie  fight  with  the  classicists  for  mure  room 
and  higher  considerHtiun  for  scinnoe  in  ed- 
ucation. 


Stt/acriben  to  the  Revif.iv  ran  be  furiiuhed 
through  this  office  ic'Uk  uU  the  best  tnagatinti  u/ 
thia  Cov,ntry  and  Kurope,  at  a  ditevant  0/  from 
15  to  20  per  (tnt  off  the  retail  prire. 


The  October  Atlanlk  cootiiina  several  ar- 
ticles which  will  appeal  to  widely  different 
cluSBCs  of  readers.  Dr.  Weir  Jlitchell  con- 
tinues his  excellent  story,  "  In  War  Time ; " 
Francis    Parkman,  the    distingui.thed    his- 


torian of  Colonial   America,  writes  of  tbe 
"  Battle  of  Lake  George ; "  Elisabeth  RobiM 
Pennell  discusses  the  "ReUtioD   of   Fstriw 
to     Religion; ''     Louise     Imogen     Guiney 
praises  Leigh  Hunt,   whom  she  styles  ".\n 
English  Literary  Cousin ;  "  Bradford  Torrty, 
who  has  recently  contributed  several  admir- 
able articles  about  birds,  this  time  descrtbet 
various  "  Minor  Songster;  "  George  Hough- 
ton   ha»    an    article   entitled  "Washington 
and  his  Companions  viewed  Face  to  Face;" 
J.  Howard  Corbyn  furnisheB  the  short  story 
of    the    number,   "Buckshot:    A    Record." 
The  classical  article   of   the   number  is  by 
William  Shields  Liscomb,  on  "The  Migt*- 
tioDB  of  the  Gods;"  Margaret  Bertha  W'riglii 
gives  an    account  of  a  French  ''Bourgeois 
Family;"  Charles  Foster  Smith    writes  of 
"Southern  Colleges  and  Schools;"  Edith  M. 
Thomas  contributes  a  charming  short  arti- 
cle on  "The  Solitary  Bee;"  and  ao  anonym< 
ouB  writer,  but  evidently  one  who  wields  * 
practical  pen,  writes  a  second  article  on  "The 
Lakes  of  Upper  Italy."    There  are  poems  by 
Oliver  Wendell  Holmes,  Cecil  Thaxter,  aoi 
Augustus  M.  Lord.     A  review  of  several  im- 
portant new  books  and  the  usual  collection 
of  bright  short  essays  in   the  Conbribuior^' 
Club,  with  an  account  of  the  Books  of  th« 
Month,  complete  another  substantial  nam- 
ber  of   this  sterling  monthly.      Hoaghton, 
MifHin  &  Co.,  Publishers,  Boston. 


To  any  perwn  remitting  lo  W  the  annual  !•*• 
icriptioii  pnee  of  any  three  0/ the  promvuM  tils'- 
art/  or  aetentifie  nmgazinet  0/  the  United  Sbda, 
tee  will  promptly  fumith  the  some,  andt^  EliSSU 
City  Review,  betidex,  without  additi<mal  eiid, 
for  one  year. 
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ge:ography. 


THE  TERRITORY  OF  WASHINGTON. 

R.   J.    UCCARTV. 

The  Cascade  Mouniains  runiiitif;  neArly  piir»llel  to  the  Pacific  Const  and 
about  100  miles  from  it,  divide  the  Territory  into  two  parts.  The  eastero  rnoicty, 
knowD  as  "Euiern  Washingion."  is.  generally  speaking,  a  high,  rolling  prairie, 
Ihrongh  which  wimls  the  great  Columbia  and  Snake  Rivers,  and  which,  from  their 
tortuous  courses  and  their  many  branches  of  running  water,  make  it  an  exceed- 
ingly well  watered  region,  excellently  adapted  to  pastoral  purposes.  The  soil 
is  formed  from  the  decomposilioo  of  volcanic  deposits  in  situ,  and  is  deep,  rich, 
and  easily  pulvcri2cd.  The  sm-iller  cereals  can  be  produced  in  great  abundance, 
bat  com  will  not  thrive,  owing  to  the  dry  sumract  and  cool  oights;  however, 
since  this  valuable  cereal  has  often  shown  a  willingness  to  adapt  itself  to  uncon- 
genial conditions  elsewhere,  it  may  yet  become  sufficiently  acclimated  by  exper- 
iment. An  elTori  is  now  being  made  in  ihb  direction,  which,  if  successful,  will 
greatly  enhance  Ihc  uKticullural  impflriance  of  the  Territory. 

The  one  thing  which  the  Territory  of  VVasliingloa  needs  is  arailroad  line  from 
Puget  Sound  across  the  Cascade  Range  in  the  direction  of  Walla  Walla, — and, 
thoagh  tlie  people  have  all  along  realized  this,  though  they  have  planned,  strug- 
gled, and  almost  wept  for  it,  they  have  so  fax  bcca  defeated  by  the  policy  of  the 
Northern  Pacific  Railroad  Co. 

Congress,  by  Act  of  Jaly  9,  1864,  and  subsequent  acts  ameodaiory,  author- 
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ised  the  Northern  Pacific  RailrOAd  Cona[>aay  to  construct  a  railroad  from  Lake 
Superior  to  Puget  Sound,  with  a  branch,  via  the  vallej-  of  the  Columbia,  to  Port- 
land. Oregon, — and  to  aid  the  enterprise  granted  to  the  company  forty  akoititt 
sections  uf  Und  to  the  mile.  Oa  April  to,  1869,  autbofit;'  was  granted  for  n 
lending  the  Columbia  River  brooch  to  Puget  Sound,  to  conoect  with  the  mam 
line,  which  was  then  to  be  built  across  the  Cascade  Mountains,  and  it  was  spcci- 
tied  that  do  land  or  other  subsidy  shotild  be  given  for  this  exienuon  of  thebranch 
line.  By  some  means  Cougrest  was  prevailed  upon  afterwards  to  declare  the 
Columbia  River  linr  the  main  stem  and  the  Cascade  line  the  braoch,  so  that  the 
groat  was  thus  nude  to  cover  both. 

This  was  all  done  by  Congress  with  the  proviso  that  the  lines  should  be  boilt 
by  July  4,  1879.  Since  the  "  Cascade  Branch  "  has  not  yet  been  built  and  ihe 
Columbia  River  line  is  not  finished,  connection  being  made  over  the  O.,  R.  &  U. 
Qo.  's  line  from  VValluIa  to  Kalama,  it  is  claimed  by  the  people  thai  the  land  grant 
is  forTeited.  Vet  such  is  the  anxiety  for  a  railroad  across  the  Cascades  thatiouiy 
are  against  forfeiture  if  the  company  will  build  the  line  in  three  years^-yet  agaia 
many  are  in  favor  of  unconditional  forfeiture.  The  former  comprise  the  "  railroad, 
the  latter  the  "  anti  railroad  "  party.  This  is  the  main  issue  in  the  present  dec< 
toral  campaign.  The  anti-railroad  party  is  in  the  majority,  but  since  old  party, 
lines  are  still  drawn  tightly,  and  since  the  republicans  have  nominated  a  railroad 
and  the  democrats  an  :inti-raJlroad  ticket,  it  is  a  kind  of  a  (Quadrangular  figbt, 
with  nobody  in  particular  yet  on  top. 

That  portion  of  Washington  Territory  west  of  the  Cascade  MountaiiB  i 
divided  by  local  geographers  into  two  parts.  The  region  drained  by  tbe  alRaot 
which  flow  directly  into  Puget  Sound  is  called  the  "Sound  Country,"  the  r^ 
mainder  is  known  as  "  Western  Washington."  Of  this  last,  all  that  portion  lying 
west  of  the  meridian  through  Victoria,  B.  C.,and  north  of  the  parallel  of  bititudt 
through  Taconia,  having  an  area  of  3,300  5(]uaic  miles,  is  an  inhospitable  *ild- 
erness  of  ragged  mountains,  and  can  therefore  never  be  of  great  political  or  com- 
mercial imjHirtance.  Still  it  will  forever  furnish  unmistakable  landmarks  to  the 
navigator  and  will  always  fill  the  poetical  office  of  diversifying  and  rcndcringfub- 
lime  the  otherwise  beautiful  landscape. 

I  As  seen  from  Seattle  nothing  can  exceed  the  modest  sublimity  of  tlMK 
mountains.  They  have  not  ihcwe  round  spiritless  summits,  that  hog-back  aspeO, 
suggesting  the  idea  of  a  huge  pile  of  difi,  so  common  with  other  mountains  d 
sinulai  height;  nor  do  they  overwhelm  one  with  their  lofdness.  Their  sutnmio 
stand  out  shar]>  and  clear  against  the  sky,  like  a  cluster  of  giant  pyramids,  ami 
though  the  glittering  cniat  of  distant  Ranier  shoots  far  above  them,  they  Men  H 
gain,  not  suffer,  by  the  contrast. 

The  remaining  portion  of  Western  Washington  is  much  the  same  as  10  foQ 
and  tojKigraphical  configuration  as  the  "Smind  Country."  As  has  been  said, 
the  "  Sound  Country"  lies  adjacent  to  and  comprehends  that  archipelago  known 
AS  Puget  Sound.  This  name,  in  honor  of  one  of  Vancouver's  lieutenaots,  m 
originally  given  to  that  body  of  water  adjacent  to  Olympia,  Sieilacoora,  and  IV 
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D»ma;  but  in  time  its  mcutiins  woa  made  to  compreheuil  all  that  body  of  water 
vhich  peaetrates  the  land  in  all  directions  from  the  eastern  end  of  Fuca's  Slrsii. 

I(  one  were  required  to  make  an  ideal  map  of  a  couditj-  which  would  offer 
iIk  grcalcM  facilities  for  water  irantjiorution  al  the  least  cxpcn&e  of  dry  land,  lie 
MuUl  do  no  tetter  than  copjr  the  map  of  Pugct  sound.  The  area  of  the  ' '  Sound 
Couatry"  is  about  ibe  same  as' that  of  the  Sute  of  Masiacliusctf,  three- quarters 
of  which  is  land  and  uae-quarier  water.  About  ooe-ihtrd  of  ih«  land  is  situated 
on  the  ilopct  of  the  rivers  and  strcimis  running  into  the  Sound.  In  any  portion 
of  ihc  icmaining  part  it  is  difTiculi  to  find  a  point  fuiihcr  than  5)x  miles  from  deep 
•aiet. 

Id  fact,  Fugci  Sound  may  be  likened  unto  a  hioad  deep  river  returning  upon 
Itself,  ioletMciiug  itiielf,  and  il>ruu'in]{  uui  branches  ofttrn  and  agairu  Unc  of 
Ac  peculiarities  of  this  body  of  water  b  its  great  depth  and  another  is  the  want 
*^aoytbinj;  like  a  beach,  the  largest  shipa  being  able  to  run  within  a  few  feet  of 
tbcihorc  almost  cvorywheie  with  perfect  safety.  While  this  is  excellent  in  meet* 
'RKtbe  important  reiiuiremcnt  of  keepinj-  ships  afloat.  It  works  mischief  when  it 
**  dctircd  to  keep  them  fruni  floating  ulf,  for  the  Sound  is  so  deep  in  mo»l  places 
&Dd({uitc  near  the  shore  that  it  is  difhcult  to  get  anchorage. 

Another  peculiarity  of  this  contorted  stream  which  grows  out  of  its  peculiar 
'nape,  id  the  motion  of  tlie  water  under  tidal  action.  The  tide  of  course  ia  due 
^aitrrly  to  the  momentum  of  the  tidal  wave  which  covers  up  the  Strait  of  Cuca. 
^y  rtason  of  the  obstructions  which  it  meets  and  of  the  distance  it  has  to  travel, 
^tide  wave  in  the  Sout>d  is  unable  to  connect  with  tbe  ebb  and  flow  at  the 
Sttai^  so  thai  at  varioui  pbinta  in  the  Sound  it  often  happens  that  two  or  more 
^c  wavM  meet  with  ureat  violence,  forming  a  tremendoua  convulsion  of  waters, 
^liich,  white  not  at  all  dangerous  to  the  larger  craft,  makes  it  hazaidoua  lo  ren- 
^xr  out  in  soma  l(H»litics  in  small  boats. 

From  the  above  it  will  \yt  seen  that  the  Sound  Country  is,  perhaps,  possessed 
^f  the  finest  natural  Iransfiorlation  facilities  on  the  globe, 

Howsoever  great  may  be  the  natural  resources  of  any  region  it  avails  noth- 
**>S  unless  these  resources  be  accessible  and  marketable,  And  since  labor  is  the 
'oundation  of  all  wealth,  and  since  man  roust  be  assured  of  subsistence  and  safety 
^fare  he  can  work,  and  must  be  able  lo  Uaxter  the  pruduci  of  his  labor  before  he 
^^1,  it  is  impossible  to  devejoji  any  country  without  adequate  transportation  facil- 
^«>.  ll  is  to  this  principle  that  the  railroad  owes  that  power  and  importance 
^hich  \as.  enabled  it  to  extend  the  bounds  of  civilization  in  the  interest  of  eolighl- 
^cd  society  and  to  the  confusion  of  the  naked  savage.  When  therefore  a  habtt- 
^k  rcgtou  is  found  in  which  nature  has  buili  innumerable  highways,  requiring 
'^o  re{>iiir  and  ready  for  equipment,  it  is  safe  to  predict  proaperity,  even  if  natural 
^eailh  IS  bmiled. 

Tbe  natural  wealth  of  tJie  "Sound  Country"  is  both  great  and  diverse. 
^*llough  the  highlands  are  rough  and  broken  and  liot  so  well  adapted  to  agricul- 
^<tte  u  arc  the  praicics  of  Illinois,  they  are  covered  by  a  forest,  an  accurate  ac- 
^ODl  of  which  would  appear  fabulous,  sucli  is  the  number  and  size  of  its  deiii* 


zens.  Tbc  fact  is,  Ihc  occasion  for  testing  the  a^iculiural  vortti  of  these  high 
laada  has  not  yet  arisen  and  no  one  yet  knows  whether  thef  have  &ay  valaeatti 
from  the  timber  which  covers  ihem.  TT>e  reasons  (or  this  are  the  preai  cost  or 
removing  the  nnoastrous  stumps  and  the  comparative  ease  with  which  the  vallcj 
lands  can  be  cleared. 

These  valley  Unds  are  Ttilly  as  rich  as  any  in'  the  States,  and  are  adoiirablf 
adapted  to  hop-growing,  which  is  the  principal  agricultural  industry.  Although 
but  a  small  portion  or  these  lands  were  under  cultivation  in  tSSo,  this  Tenitor; 
tanked  fourth  among  hop-growtng  States,  having  been  surpassed  only  by  New 
York,  Wiiconstu  and  California.  The  average  crop  of  hops  is  about  s.ooopotuxlt 
to  the  acre.  The  coat  of  producing  and  preparing  for  market  is  about  dcroi 
cents  per  pound,  and  the  market  price  will  average  about  twenty-one  cents. 
Tbis  gives  a  net  rclum  of  $200  per  acre.  Such  lands  are  held  at  from  $ioa  to 
$  1 25  per  acre,  which,  judging  from  results,  is  oot  too  high. 

The  trees  which  cover  the  highlands  are  mostly  (ir  and  cedar,  while  the  val- 
leys nourish  maple,  ash,  elder,  willow,  and  a  little  oak,  though  practically  ihert 
13  no  hard  wood  timber  in  the  country. 

Along  ilie  eastern  shore  of  the  Sound  there  are  vast  depoeils  of  coaL  Ligoiie 
of  a  good  quality  fortns  the  bulk,  though  there  is  some  biiuminoas.  Whether 
there  arc  aiiy  deposits  which  deserve  the  name  of  anthracite  is  yet  problctnattciL 
Again,  it  is  claimed,  and  it  is  no  doubt  true,  that  large  depMits  of  iron  ore  (A  ex- 
cellent quality  can  be  found  on  the  western  slope  of  the  Cascades. 

The  climate  of  the  "  Sound  Country  "  is  remarkably  equable  as  10  lemr'cn- 
ture,  and  almost  entirely  free  from  atmospheric  disturbances  of  any  kind.  'I'hna- 
dcr  and  lightning  are  strangers  in  the  land,  and  bowling  winds  unknowa.  Evce 
brisk  winds  are  rare.  There  is,  however,  usually  11  xmooih,  soft  breese  sttftifig 
which  enables  the  sailing  craA  on  the  Sound  to  navigate,  and  which  adds  gmily 
to  the  pleasurable  climate. 

About  the  6rst  of  .April  the  dry  season  begins,  which   lasts  until  about  tte 

first  of  Nov-etuber.     During  this  period  the  wind  is  usually  from  the  Donhveci; 

occasionally  it  shifts  to  the  snuih  and  when   it   docs   the  weather   becomes  cool 

and  damp,  the  k)w  temperature  produced  by  the  Cascade  Mountains  causing  the 

.  dampness. 

The  air  is  always  laden  with  moisture  and  when  from  any  cause  the  tcmpH- 
alure  gets  below  about  45*=  F.  it  becomes  damp;  on  the  contrary,  any  c«»e 
which  keeps  up  the  thermometer  will  keep  the  weather  dry.  Now,  since  that 
are  no  winds  worth  mentioning,  there  is  no  chance  to  vary  the  temperature  •!& 
air  from  other  regions,  so  that  it  may  be  assumed  that  ihc  climate  depends  whoB; 
upon  the  poeltion  of  the  Sun.  About  the  first  of  November  the  position  of  iV 
Sun  changes  the  temperature  of  the  air  and  brings  it  to  or  below  the  dew  paint- 
causing  fog  or  rain  for  the  most  of  the  time  until  the  fiist  of  April. 

This  condition  of  almost  constant  dampness  is  not  so  unpleasant  as  oat 
would  at  first  suppose;  for  there  is  hardly  ever  a  ^Holcnt  precipitation,  the  irti- 
It  rain  being  more  like  a  dense  fog  which  does  not  readily  penetrate  the  dodi* 


g,  bul  remains  on  lh«  surface  much  ailer  the  manner  of  bbov.  Besides  the  mist 
lU  veritcally  and  is  easil)'  kept  off  by  aa  umbrella  which  a  man  can  hold  over 
lum  without  frecring  his  hands  off.  tl  xlways  did  seem  a  wasic  of  labor  and 
fortitude  for  a  person  to  struggle  with  t'rccz.ing  hands  to  keep  an  umbiella  over 
bim  in  a  howling  blast  of  horizontal  raio.  It  is  much  more  sensible  to  put  one's 
hands  in  one's  jwckets  and  hurry  home. 

Happily  ii  is  not  nece&sary  lo  do  either  here.     Dtiring  the  summer  the  Iher- 

notneter  rarely  reaches  So^  F.  and  tlie  con)  nights  are  highly  conducive  to  sleep. 

During  ihc  winter,  while  water  rarely  freezes,  the  excessive  moisture  makes  the 

!eo>d  much  more  sen).ible  than  ao  equxl  temperature  elsewhere.     Notwithstanding 

is,  everybody  is  satisfied  with  the  climate;  so  much  so,  indeed,  ihai  once  here 

o  one  wants  to  leave,  or  having  left  there  is  no  one  but  warns  to  get  back.     It 

even  true   that  some  do  not  like  to  go  away  on  a  visit  for  fear  they  won't  get 


A  slight  change  of  position  makes  a  great  difierence  in  climate  in  (his  region, 
r  though  the  above  outlines  the  climate  of  the  Sound,  it  does  not  apply  to  that 
f  Eaaiern  VV',ishinglon,  which  is,  however,  much  more  equable  than  that  of  any 
of  the  Swtcs  casi  of  the  Rocky  Mountains.  So  that  with  rich  UikI,  incKhaustt- 
rle  quantities  of  timber,  cool,  and  iron,  all  easy  of  access  independently  of  rail- 
fDid  construction,  it  does  not  retiuire  a  prophet  to  see  that  this  same  "  Sound  Coun- 
ry  "  is  destined  soon  to  become  one  of  the  richest  and  most  prosperous  of  regions, 
IS  it  a  now  one  of  the  most  pleasant. 

The  while  nun  in  his  westward  journey  around  the  earth  seems  to  have  here 
reached  the  juropingoff  place  and  to  have  been  compelled  to  mingle  with  the 
loor  savage  whom  he  could  drive  no  further. 

The  Indians  of  Puget  Sound  belong  to  the  nation  of  Ftaiheads,  a  narbe  derived 
iin  their  practice  of '-flattening*'  the  heads  of  their  young.  They  bind  ihc 
hild,  on  its  back,  firmly  to  a  board  with  many  thongs,  one  of  which  passes  over 
e  forehead  which  is  protected  by  a  pad.  This  pad  they  press  from  time  to  time 
id  thus  gradually  outrage  nature.  The  effect  of  this  operation  is  to  depress  the 
forehead,  make  more  prominent  the  high  cheek  bones,  elongate  the  head,  broad- 
en and  flatten  the  lower  part  of  the  face,  and  to  effectually  stamp  out  every  line- 
ftiuem  of  beauty  or  intelligeace.  They  ire  such  thieves  that  some  merchants 
will  not  admit  them  unless  tlicy  have  some  idle  clerks  to  watch  them,  preferring 
the  loss  of  their  pro6t  to  a  total  loss. 

There  are  many  different  tribes  of  these  Flathead  Indians,  and  each  tribe 
baa  a  language  of  its  own.  In  order  to  remove  the  obstacles  to  trade  whiA  this 
(onfusioQ  of  tongues  engendered,  the  Jesuits  many  years  ago,  in  the  inlerestVf  the 
Hudson  Bay  Company,  m::de  up  a  compound  of  all  the  languages  and  by  intro- 
ducing a  tincture  of  French,  originated  what  is  known  as  the  "  Chinook  Jargon," 
or  "  Indian  trade  language  of  the  North  Pacific  Coast,"  which  is  now  spoken  by 
ktl  the  various  tribes. 

This  language  contains  493  word.s  from  which  the  letter  **r"  is  religiously 
excluded,  which  seemi.  to  indicate  that  the  Flathead  can  no  more  pronounce  that 


XAI/SAS  CITV  HEVIBW  OF  SCIENCE, 


tetter  tluD  can  his  Mongolian  brother,  whom  he  resembles  in  more  respects 
this,  bat  whom  he  hates  with  all  the  icrimony  of  his  benighted  soul. 

_For  the  beoelit  of  those  sufficiently  curious,  the  Lord's  Prayer  in  Chinook  i* 
subjoined ; 

Nesika   Papa,  klaksta   mitlile   kojia   saghalie   kloshe  kopa  oesika   tnmtun 
Oir       Father      wlio        flmveth       in       tlie  abo7e     good        in  •»ar  li«UU 

loika   ncni ;   kloshe  mika.  tyec   kopa   kouaway  lilikum;   kloshe  mika  lamiuiD 
(Uf)  tlij  niiai« ;      govd      Uiuu   dii«l   amuiiK        all  |>cup)«;        (vuO       ihr  will 

kopa  illahie,  kahlua  kopa  saghalie.     Potlaeth  kouaway  hud  uestka  muckamud 
upon     esrili,        u  In      Ibe  abavo.       Olve       trwj       da;      our  Ah4> 

Spose  nesika  mamoak  masahchie,  wnke  roika  hyas  solleks,    pe   spose  klakm 
If  we  tlu  ill,  (bi-)"ol  ihuo     T«ry      DnBrr,    snJ       if        m/om 

maiiahchie    Icopa    nesika    wake    nesika    solleks    kopa     htaska.     Mahsh    tilth 
ei\\        b>waitlii      UB  nnc  w         angry    lowiinla     th«ni.    Si-ml  a^ax  (u 

kopa  nesika  kouaway  mesahchie.  Kloshe  kahkwa. 

from        UH  itll  i.'vil.  Uood  so. 

The  canoe  is  to  the  Sound  Tndian  what  the  mustang  is  to  ihe  wild  Comutdw. 
These  caoocs  arc  dug  out  of  cedar  logs  and  arc  remarkable  for  grace  and  sym- 
metry. The  swiftness  with  which  they  can  be  driven  throiigh  the  water  by  > 
single  oar.  or  rather  piddle,  is  surprising  and  suggests  the  idea  ihat  the  insti&ci 
of  the  Indian  is,  perhaps,  as  good  a  guide  in  shaping  boats  as  the  formulated  ex- 
perience of  science. 

The  Sound  Indian,  or  "Si- Wash,"  as  be  U  called  in  local  parlance,  if  t 
docile  and  useful  member  of  society.  He  fills  nearly  the  same  place  here  as  the 
negro  does  in  the  south.  His  principal  avocation  when  not  at  work  onthefarmf, 
is  that  of  a  fisherman,  at  which,  owing  to  the  immense  quantity  of  raw  maieriil 
and  his  high  degree  of  skill,  he  is  a  pre-eminent  success.  The  waters  siruO 
with  fish, — the  bound  with  sahncn,  rock-cod,  tom-cod,  halibut,  smelt,  flouoder 
and  others,  and  the  streams  with  the  vigorous  mountain  trout.  It  it  a  disgrxc 
to  go  fishing  and  return  empty-h.inded.  The  "Si-Wash"  is  therefore  indispen- 
sable to  the  honor  of  the  unlucky  sportsman. 

The  presence  of  the  Chinaman  here  teaches  that  virtue  much  abused  maybe 
iranffomicd  to  vice,  and  that  there  is  iniquity  in  the  too  liberal  application  of  the 
generous  principles  of  our  government.  ttiR  lobe  fervently  hoped  that  staiestnen 
will  profit  by  the  terrible  raisuke  of  ever  allowing  these  leprous  creatures  to  tnuO" 
date  our  shores.  The  restriction  act  has  only  checked  the  malady,  not  cured  iti 
■I'ld  even  now  complaint  is  made  that  it  docs  not  restrict.  Chinese  have  be^ 
known  to  get  through  by  hiding  in  the  wheel-houses  of  steamers,  a  fact  whirli 
speaks  well  both  of  the  reputation  of  our  country  in  China  and  of  the  celcsdtl 
determination  to  get  here. 

Everybody  knows  thai  the  Territorial  Legislature  last  year  granted 
th«  right  to  vote.  It  is  claimed  that  the  bill  was  traded,  spiung  upon  the 
biy  in  an  unguarded  moment,  and  passed  against  the  sense  of  the  majority^ 
However  that  may  be  it  became  a  law  November  33,  1883.  The  law  deluiif 
the  qualificatioDH  of  voters  originally  read  : 


ras  TJiKKtroJiv  op  WASHWCTOS. 


SB? 


"All  American  male  citizens  above  tlie  age  of  twenty-one  years,  and  all 
American  male  hilf-breeds  over  thftc  age,  who  hkve  adopted  (he  habits  of  the 
whiles,  and  sll  olher  male  inhabitanU  of  this  Territory  above  ihat  :ige  •  who  shaU 
■'  h»vc  declared  on  oath  their  intentions  to  become  tiii):cns,  at  least  six  months 
"*  previous  to  the  day  of  election,  and  shall  hnvelaken  an  oath  to  support  the 
**  constitution  of  the  United  States  and  the  organic  act  of  this  Territory,  at  least 
**  SIX  muQths  previous  to  the  day  of  election,  and  who  shall  have  resided  six 
:"  months  in  the  Territory  and  thirty  days  in  the  coanly  neil  preceding  the  day 
"'  of  election,  and  none  other,  shall  be  entitled  to  hold  office  or  rote  at  any  elec- 
"  tion  in  this  Territory." 

This  was  amended  by  an  act  approved  November  33,  i8$5,  to  read  as  above 
with  the  word  "  male  "  stricltea  out,  and  thus  was  the  political  distinction  of  sex 
obliterated. 

The  law  in  regard  to  the  qualifications  of  Jurors  reads  thus;  "  All  qualified 
'*'  elcciois  shall  be  conipetcDl  to  serve  as  petit  jurors  and  all  qualified  electors  and 
■*  householders  shall  be  competent  to  serve  as  grand  jurors  within  Ihe  county  in 
^'  which  ihey  reside  and  within  any  county  or  district  to  which  such  county  may 
*'  attached  for  judicial  purposes." 

At  the  spring  meeting  of  the  Board  of  Connly  Commissioners  the  venire  for 
grand  and  petit  jurors  are  made  from  the  tax  list.  It  is  true  that  nothing  in  the 
•bove  compels  (he  board  to  place  women  on  either  venire  and  il  seems  that  cct- 
itatn  influences  were  brought  to  bear  to  exclude  ihetn.  The  probable  objections 
being  that  jurors  are  already  sufBciently  uncertain,  that  impaneling  women  would 
make  them  absolutely  prt:carious;  that  men  and  women  don't  view  things  alike, 
snd  that  the  lawyer  would  be  apt  while  convincing  one  part  to  lose  bis  case  with 
the  other ;  that  woman  by  reason  of  her  peculiar  duties  and  conditions  was  not 
rat  to  be  a  juior ;  (hat  the  association  was  in  some  cases  improper,  the  testimony 
Kincluiate,  and  that  she  would  try  to  enfcrrcc  impracticable  ideas  of  morality. 
rThesc  objections  and  many  others  too  numerous  to  be  known  would  probabtj^ 
bave  had  their  effect  had  not  Judge  Greene  of  ihts  third  judicial  district  notified 
the  board  that  he  would  quash  any  vmire  which  did  not  include  a  fair  propor- 
tion of  women. 

Judge  Greene  is  a  most  excellent  gentleman,  an  able  judge,  and  an  ardent 
Edrocate  of  woman's  rights.  He  proposes  to  Rive  the  experiment  a  fair  trial, 
«nd  to  that  end  to  push  its  application  to  the  furthest  ^onsitteni  limit ;  and,  on 
Ibe  principle  that  it  is  in  the  end  liesi  to  enforce  a  law  whether  good  or  bad,  he 
'is  perfectly  right,  and  judging  from  the  character  of  the  man  he  would  do  the 
tame  thing  if  he  hJ!>|K:ncd  10  hold  other  views.  Thus  it  happens  that  women 
nuit  sit  on  juries,  at  least  in  this  district.  This  seems  lo  have  created  a  change 
of  heart  on  the  part  of  some  of  the  whilom  advocates  of  the  measure,  and  the 
opposition  arc  even  now  agitating  for  repeal. 

At  best  the  innovation  is  yet  an  experiment.  Men  dread  the  censorious 
tendency  of  woman  in  matters  of  morality,  even  when  it  cannot  be  emphasised 
At  the  polls,  and  Cor  this  reason  even  some  of  those  who  were  once  in  favor  of 
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the  measure  begin  to  feel  like  one  who  hu  equipped  his  enemy  for  battle.  This 
was  made  perfectly  clear  during  the  municipal  campaign  at  Seattle,  in  June  and 
July  last.  There  is  of  course  in  every  community  an  clement  which,  with  n 
iron-cUd  systCQi  of  morality,  would  tun  down  every  ostensible  rice,  regardless  of 
any  social  or  commercial  interest  which  they  might  overthrow  in  their  career. 
Now,  ordinarily,  and  especially  in  new  countries  this  element  is  too  feeble  to  be 
feared;  but  nobody  could  estimate  the  strength  ii  would  gather  from  tlie  fcrntle 
rote.  It  therefore  became  necessary  either  lo  propitiate  this  rectilinear  clement 
or  lo  prevent  its  reinforcement  by  its  natural  allies,  the  women. 

ll  was  a  struggle  of  great  activity  in  which  the  conservaiive  clement  triumph- 
ed by  a  majority  of  113  in  a  total  vote  of  3,516.  The  total  number  of  registered 
voters  was  3,845,  about  700  of  whom  vcrc  women,  and  when  it  is  rcmembeTrd 
that  in  a  new  country  like  this  the  number  of  males  greatly  exceeds  the  number  of 
females  it  is  possible  tlial,  comparatively,  both  sexes  were  equally  well  repre- 
sented. 

Whether  the  result  of  the  election  was  due  to  a  splitting  of  the  female  rote 
by  ihe  influence  of  the  male  relative,  or  to  an  actual  paucityof  numbers  is  difficult 
if  not  impossible  lo  determine,  but  it  certainly  did  not  arise  from  any  want  of 
interest  on  the  part  of  the  new  voters.  11)6  strongest  minded  were  on  hand  si 
the  polls  dispensing  tickets  and  electioneering;  ihey  had  carriages  sent  to  the 
houses  of  their  more  diffident  sisters,  who  shrank  from  the  ordeal  of  going  up 
before  a  crowd  of  gawking  men  and  "sticking  a  piece  of  paper  in  a  hole  cat  ia 
the  top  of  a  box." 

Enough  transpired  to  teach  the  corrupt  element  of  society  that  there  was  a 
Nemesis  on  its  track  of  which  it  would  he  well  to  beware,  and  to  show  thai  the 
experiment  has  so  far  had  a  marked  tendency  to  purify  the  |K>1iiical  and  coo- 
mercial  atmospheres.  In  this  respect  it  is  probably  a  succcas.  Again,  tberta 
DO  doubt,  fif  it  is  conceded  that  punishment  prevents  ciimc)  that  the  presence  d' 
woman  in  the  )ury  box,  especially  in  thote  cases  where  domestic  felicity  ia  invad- 
ed, will  have  a  wholesome  effect.  But  whether  the  new  relations  which  are  thus 
created  between  the  sexes  will  not  damage  woman  more  than  it  benefits  sodeiy 
ispioblcmalical. 

It  will  not  do  to  rash  too  rapidly  to  conclusions.  What  woiild  be  admirable 
here  might  be  iniquitous  in  the  extreme  in  other  localities  where  the  relative 
numbers  of  the  sexes  are  (lilTerent;  so  that  even  should  female  suffrage  prove  1 
pre-eminent  success  in  this  Territory  it  would  prove  nothing  in  a  general  sense 
Taken  as  a  whole  Washington  Territory  is  a  pleasant,  promising  spot.  There  i* 
none  of  the /n7w/f>f  element  to  menace  the  lives  uf  peaceful  citizens.  The  |iio 
oeers  are,  as  s  rule,  intelligent,  progressive  men,  and  one  is  struck  with  tbeentire 
absence  of  that  link  between  the  savage  and  the  civilircd,  the  unprogrcssive  back- 
woodsman; so  thai  society  is  fully  as  cuhured  and  refined  and  occupies  as  bi(h 
a  plane  as  elsewhere.  'Tis  true  the  distinctions  of  caite  are  not  so  finely  dr3*H 
as  At  the  "  Hub,"  but  yet  are  drawn  full  line  enough.  Ihe  laws  are  well  cn- 
farced,  and  the  foot-pad  and  the  vagrant  are  incontinently  *' bounced  "*  00  fini 
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I  tfipcuancc.  la  «  word,  there  ts  to  be  found  here  all  the  freshness  and  room  for 
I  toicrprisc  of  a  new  counirjr,  and  all  ihc  inwUigcncc,  thrift,  and  social  order  torn- 
I  won  10  the  Western  Sutcs. 


Seattle,  W.  T.,  October,  1S84. 


COLORAnO— A  GLANCE  AT  ITS  MINING  AND  OTHER 
ATTRACTIONS. 

K.    I.    WHITB. 

Ten  millions  have  been  i>aid  annually  for  mining  Ubor  to  Colorado  for  the 
put  five  years.  The  mining  machinery  cnnjiloyed  during  tha.t  time — not  includ- 
iftg  the  smelting  and  milling  machinery — would  not  exceed  tix  million  dollars  it) 
value.  The  bullion  prodtici  during  th»t  period  has  been  about  Sii.mjo.ooo  an- 
OOally  or  $1 10,000,000  in  the  aggregate.  Ten  million  dollars  arc  annually  taken 
f^OQ)  the  Slate  and  paid  to  eastern  mine  owners  in  dividends,  enout;h  in  fact  to 
I^y  for  all  the  tabor  of  mining  and  prospecting.  But  with  all  this  spk-ndid  show- 
log  there  is  a  possibiliiy  that  Colorado  and  its  rich  mining  iiidusiries  arc  not  well 
Badersiood. 

An  army  of  disappointed  adventurers  have  left  the  State  since  Ihc  Leadville 
«3tcit«nent  of  1S79-80,  carrying  words  of  condemnation  upon  their  lips.  They 
h^  not  succeeded,  and  mining  was,  of  course,  a  humbug.  Ondoubtedly  their 
IBAucocc  has  had  something  10  do  with  the  present  quiet  business  in  the  State, 
THwKh  all  this,  last  year  the  mines  produced  $16,376,563  and  exceeded  any 
Ptwioux  year.  This  wax  a  surpfise  to  many,  for  the  population  had  decreased 
tad  everything  moved  on  quietly.  It  is  now  a  well  estsbhshed  fact  that  gold 
^od  liWrr  mining  docs  not  require  a  large  jioptilation  to  carry  on  its  business, 
''"•ti  Lowell  cotton  factories  employ  as  many  operatives  as  there  arc  miners  em- 
ployed in  the  L«advUle  mines,  and  yet  who  would  think  of  building  0.  city  to  be 
•xpponed  by  their  labor. 

In  the  great  work  of  tranKfurming  a  rugged  and   almost  impassable  country 

"^^  ait  unproductive  condition,  to  be  one  nf  the  greatest  producers  of  gold  and 

**'*ei  tn  the  world,  has  required  a  heroism  and  sacrifice  unknown  to  agricultural 

^^Vn.     In  1870  the  map  of  Colorado  was  a  meaningle.ss  scrawl.     Then  the  pop- 

*''»tion  was  less  than  40,000;  now  it  is  302,300.     Thcn'il   produced  nothing, 

^'^parativcly,  in  gold  and  ulver;  now  it  fuiviishcs  one-fourth  of  the  bullion  pro- 

^Uetd  ilk  the  United  States  and  Territories.     It  had  a  meager  cattle  interest  at 

''W*  time,  now  iis  grass-feeding  animals  are  valued  at  over  $50,oo«,om.      Only  a 

*^^  scattering  ranches  were  to  be  found  in  Colorado  m  1870,  now  1,500.000  acres 

"'♦utkJer  ditch,  and  the  profits  from  farming  aie  proportionately  greater  than  in 

4>ntet  any  other  State.     It  furnishes  coal  and  coke  for  New   Mexico,  Artxona, 

"Uh,  portions  of  California  and  some  of  the  Territories,  and  last  year  it  pro- 

O'JCed  1,210,638  tons       It  produced  last  year  47,106   tons  of  Iron   ore,  a   large 
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ponton  being  consumed  by  tbc  Pueblo  Iron  Works,  the  ore  being  of  a.  qazlitjr 
known  M  "nujfoetic  iron  ore"  frooi  which  the  ben  of  Bessemer  steel  rails  in 
manufaclurt;d,  ami  a  superior  quality  of  naiis  is  made  that  has  practically  driven 
all  eastern  nails  out  uf  market. 

But  the  greatest  expense  and  lalior  has  been  id  determining  where  were  the 
deposits  of  silver  and  gold  of  sufficient  richness  to  justifj'  working.  The  State 
has  an  area  of  104,000  square  miles,  and  a  hundred  timcE  more  diffictilt  of  ap- 
proach in  its  oalUTfll  condition  than  a  level  or  rolling  country. 

The  passion  for  discovery  was  never  more  intense  in  the  breast  of  Carta 
than  has  filled  ihc  hearts  ot  Colorado  prospectors  since  1874.  A  mere  haodfol 
of  meo,  exceeding  at  no  time,  perhaps,  over  15,000  active  workers,  they  hare 
hewn  through  Ainty  granite  and  porphyry  the  royal  roadways  to  wealth,  that  now 
intersect  with  a  splendid  system  nearly  every  mountain  and  gorge  of  this  enchant* 
ing  domain.  Throughout  the  whole  State  towns  and  cities  are  btiili  provided 
with  all  the  demands  for  comfort.  The  area  for  prolitable  mining  has  commenced 
since  the  labor  and  sacrifice  of  preparation  is  over,  Year)  ago  the  area  of  min- 
ing in  Colorado  waa  measured  by  the  league  or  square  mile — now  the  eye  caD 
trace  its  boundaries  at  any  given  point. 

The  really  valuable  mining  ground  in  any  country  is  much  less  than  is  gen- 
erally supposed.  At  Lcadvillc,  if  it  were  collected  together  along  the  entire  car- 
bonate belt  extending  for  fifty  miles  or  more,  it  would  not  exceed  five  mile« 
square.  The  mines  at  Red  Cliff,  thirty  miles  north  of  Leadrille,  which  have 
produced  for  the  last  three  years  100  ion«  per  day  of  marketable  ore,  are  found 
upon  Battle  Mountain  within  a  radius  o(  a  half  or  three-quarters  of  a  mile.  That 
whole  country  bordering  and  west  of  the  Arkansas  Valley,  reaching  over  as  (ar  u 
the  Gunnison  country,  shows  silver  and  gold,  and  may  b«en  mentioned  as  a  nto- 
ing  country,  yet  profitable  mining  can  only  be  prosecuted  in  small  patches  of 
ground  and  only  a  few  minci  contribute  to  give  the  several  districts  a  character 
and  name  abroad.  Yet  the  possibilities  of  these  patches  of  rich  mineral  deposits 
are  beyond  all  calculation.  In  the  great  San  Juan  those  localities  which  Srtt 
attracted  attention  and  led  to  the  rapid  settlement  of  the  country,  are  little  farther 
advanced  than  they  were  in  1875,  yet  small  areas  of  very  rich  ores  are  now  deter- 
mined and  new  and  valuable  points  arc  ascertained,  and  San  Juan  now  presents 
a  larger  and  better  known  field  for  profitahle  mining  than  can  be  found  in  any 
State  or  Territory  oiitsjde  of  Colorado, 

The  only  profiiaGie  mines  in  the  Red  Mountain  district,  which  is  reaUya 
new  Leadville  in  richness,  are  found  within  an  area  of  one  mile  S(|uare.  Cioss- 
tng  the  range  to  the  north  of  Red  Mountain  you  find  Marshall  Basin,  which  has 
the  largest  area  of  rich,  paying  ores  in  the  State,  it  being  about  three  miles  from 
the  head  of  the  basin  to  the  Sin  .Miguel  Valley,  and  paying  mines  are  found  with 
almost  unbroken  regularity  upon  the  northern  slope  of  the  ha»n  and  a  few  in  the 
center  and  upon  the  sounthcm  slope  Between  Marshall  Basin  and  Ouray— « 
distance  of  sixteen  miles — the  real  rich  ores  that  can  be  devclo)jed  profitably  are 
found  in  small  scattered  areas. 
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The  waste  of  labor  and  monej  required  for  thi«  determination  hs9  been 
great,  but  neccssarj-.  Nothing  but  a  mad  enthusiasm  could  ever  have  accom- 
plislied  it.  For  this  reason  mining  excitements,  while  fliey  turn  bacit  an  army  of 
disappointed  men  into  the  plow-fielii,  stoie,  and  workshop,  from  whence  they 
came,  lo  recount  their  hardships  and  losses  to  their  friends,  are  a  pennancnt 
advantage  and  should  be  encouraged.  Colorado  at  the  present  time  has  about 
9,000  miles  of  railroad  and  has  expended  millions  in  building  wagon-roads  and 
tramways  to  accommodate  its  business.  With  a  climate  *hat  is  a  balm  for  all  of 
life's  sorrows,  and  a  people  generous  and  enjoying  that  true  nobility  of  manhood 
vhtch  only  a  resolute  experience  can  develop,  the  ceoienuial  Stale  stands  the 
pe«r  of  all  others  in  iu  attractions. 


HISTORY. 


Bt,ACK-BIRD— INDIAN  CHRONOLOGY  UNTRUSTWORTHY. 


,  ANSWER    TO    UR.    rULTOK,    BV  OSCAR    W.    (XILLCIT. 

In  the  September  number  of  the  Rr.viKW,  Mr.  A.  R.  Fulton,  of  Dcs  Moines, 
Iowa,  undertakes  to  correct  a  chronological  statement,  or  inference  rather,  of 
Mr.  Colletfs,  as  to  the  year  of  Black  Bird,  the  Maha  chiefs,  death,  "from  the 
record  left  by  so  reliable  an  authority  as  Lewis  and  Clarke;"  but  instead  of  let- 
ting his  "  reliable  authority  "  speak  for  bimulf,  Mr.  Fulton  puts  in  a  gloss  of  bis 
own,  which  the  text  does  not  warrant.  Lewis  and  Clarke  had  no  previous  knowU 
edge  of  Black-Itird,  or  his  nation,  and  their  information  on  the  subject  was  de- 
rived in  the  following  manner:  ^\\  arriving  at  the  Omaha  village  they  pro- 
pounded questions  in  English,  which  some  one  put  into  French  for  the  interpre- 
ter, Boton  or  Dorion,  who  in  turn  rendered  them  into  the  tongue  of  the  natives; 
their  answers  were  made  into  French,  the  French  into  English,  and  this  is  what 
was  noted  down.  Thus  the  "  hj  reliable  an  aulhuiity,"  about  which  the  |)oinl  is 
made,  means  just  this  and  no  more,  that  Lewis  and  Clarke  honestly  report  the 
information,  oi  they  undentMd  U,  obtained  in  the  round-about  manner  described. 
The  testimony  in  not  their  testimony,  but  the  statements  of  Indians. 

One  of  the  purposes  of  Mr.  Collet's  papcT  was  to  cite  a  recent  illuuratioo  of 
a  well  kttown  fact ;  namely,  that  Indian  computation  of  time — years,  months  even 
— cannot  be  trusted;  and  this  of  itself  should  have  put  Mr.  Fulton  on  his  guard 
10  read  his  authority  carefully  and  distinguish  between  facts  reported  on  personal 
knowledge,  and  chronological  statements  derived  from  the  aborigines.  Had 
he  done  so,  he  would  scarcely  have  felt  so  strongly  as  to  say;  "The  account 
which  Lewis  and  CUrke  obtained  in  regard  to  the  great  chief  Black-Bird,  is  cer- 
tainty quite  conclusive  as  to  the  time  and  manner  of  his  death  and  burial," 
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It  may  be  remarked  iacidentally,  if  Mr.  Fulton  has  publtsbed  all  there  a  in  tbe 
journal  (a  copy  of  whiclt  is  not  at  hand)  on  the  subject,  lliat  there  is  iK>t  &  word 
08  lo  the  •'  matttitr  of  the  ihiePs  death  or  biiiial," 

Mr.  Collet  knew  that  Lewis  and  Clarke  mentioned  certain  detaib  relating  to 
Black'Bird,  bul  rejected  the  chronological  determination  of  a  fact  on  Indian  tes- 
timony as  by  them  reported,  when  there  apiwared  to  be  other  evidence  strongljf 
contradicting  the  Xlalu  date.  Augustus  Cbouieau  came  to  St.  Louis  with  iu 
founder,  I.Aclt^de,  in  1764,  and  was  personally  cognJxant  uf  every  fact  relatiDg  to 
'the  city  be  mentions  in  bis  depositions.  His  statements  are  the  accepted  data 
of  much  of  St.  Louis'  early  history.  He  teilihee  (Hunt's  Min.,  Vol.  i.  p.  toT-> 
that  on  May  15,  iSai,  the  small-pux  first  made  its  appearance  in  St.  Looit. 
There  are  01  tier  depositions  to  ihe  same  effect.  In  St.  Louii  local  annaU  the 
year  i&ot  is  universally  knowo  as  a/ifi/e  de  la  pkottt — small-pox  year;  and,  aa 
succeeding  dini^  dm  i^rartd  hiver — the  year  of  tbe  great  winter  (1799 — iSoo), 
when  according  to  Chouteau,  who  also  deposes  to  the  same  facts,  the  thcrraonietcr 
marked  a  lower  temperature  than  ever  before  known.  Such  concordant  testi- 
mony fixing  the  year  of  the  smallpox  cannot  be  set  aside,  and  must  over-ride 
Indian  chronology  if  aniagonislic.  It  has  always  been  an  accepted  fact  that  tbe 
small-pox  was  brought  lo  St.  IxHiis  by  boats  coming  up  the  river,  and  thence 
spread  among  the  Indians,  The  month  and  date  given  by  Chouteau  was  th^ 
usual  time  of  the  arrival  of  the  merchants'  supplies.  The  traders  left  for  ifte  Mti- 
souri  in  the  fall  of  the  year,  the  large  boats  on  the  opening  of  navigation,  at  tbe 
beginning  of  March  if  possible.  The  first  departure,  after  the  appearance  of  ibe 
diieaM:  in  the  village,  would  arrive  at  the  Maba  country  in  the  la&l  mouths  of  the 
year  1801 ;  the  next,  in  May,  tSos.  If  by  those  Ihe  small-pox  was  commuai- 
caied  cO  the  Indians  of  the  Maba  locality,  it  may  have  become  epidemic  durtflf 
the  winter  of  tSoi-a,  but  if  by  these,  not  until  the  summer  of  iSoa.  As  tbe 
Onuiba  chief  is  believed  10  have  died  after  the  malady  had  become  epidemk, 
wc  can  scarcely  escape  the  probable  conclusion  that  his  death  occurred  la  l8u, 
but  in  no  event  earlier  than  the  close  of  1801. 

This  presentation  of  facts  and  probable  inferences  is  in  direct  conflict  with 
Indian  chronology  on  the  point  in  question.  By  all  who  know  how  little  trust  ij 
to  be  placed  in  the  dates  assigned  to  events  by  the  Indians,  it  is  believed  that  it 
will  be  accepted  without  the  least  hesitation  in  preference  to  their  statements. 

St.   Loui!>,   Mo.,  Sepiembert  1884. 


BLACK- BIRD. 

C-    C.    BROADHKAn. 

Tile  articles  in  your  Monthly,  for  August  and  September,  are  interestmg  at| 
they  relate  to  a  noted  chief  of  the  a  once  powerful  but  now  extinct  tril>e  of  Indiaita 
Extinct  as  a  known  trit>e  but  a  few  of  their  descendants  have  been  incorporated! 
in  other  tribes. 


BLACK-BiXD, 


Th«  Mithas,  or  OnaaUas,  according  to  Irving  pronounced  Omah-haw,  nere 
autnerous  before  the  small-pox  nearly  annihilated  iliem.  They  have  been  men* 
tioncd  by  Lewis  and  Clark,  Irving  (in  Asloriat,  and  Major  Long  id  his  CxpedU 
tion  to  the  Rocky  Mountains. 

Lewis  and  Clark  ( 1804)  saj'  that  Black-Dird  had  died  about  four  years  before. 

living  (in  Astoria)  relates  that  Wilson  P.  Hunt  passed  the  mouih  of  Platte 
River  April  3$,  iSti.  A  few  days  after  he  pasted  the  place  of  the  burial  of 
Black-Bird  (Wash-ingguh-sah-ba),  and  says  he  had  died  about  ten  years  before. 

l^ewis  and  Clark  ga%c  the  date  of  the  death  of  Black-Bird  about  1800. 
Washington  Irving  about  1803,  and  Major  Stephen  l/ong  at  1800.  Woahington 
Irving  says  that  Black-Bird  was  one  of  the  first  among  the  Indian  chiefs  to  deal 
with  the  whites,  and  that  lie  showed  great  sagacity  in  levying  his  royal  dues. 
In  this  way  he  became  rich  and  also  exceeding  popular  among  the  traders  of  the 
Missouri.  But  his  )>eople  finally  became  dissatisfied.  But  a  trader  instructed 
Black'Btrd  in  the  virtues  of  arsenic,  and  told  him  that  through  its  use  he  could 
obtain  unbounded  sway  over  his  people.  After  that  he  ruled  them  by  terror,  and 
any  one  disputing  his  authority,  his  downfall  was  prophesied  and  death  would 
6oally  ensue. 

But  in  little  Bow  a  rival  of  Black-Bird  arose,  who  opposed  his  power. 
Block-Bird  determined  to  destroy  him,  and  for  this  purpose  bis  wife  was  bribed. 
But  she  could  not  effectually  conceal  the  perfidy  and  confessed  her  guilt  "  that 
Black-Bird  had  given  her  some  of  his  terrible  medicine  to  mingle  «-ith  his  food. " 
She  thus  fell  a  victim.  Little  Bow  seceded  with  Dearly  aoo  followers  and  esub- 
Itahed  a  separate  village. ' 

But  Black-Bird  was  a  warrior  of  the  first  water  and  his  exploits  were  the 
theme  of  young  and  old.  Under  his  rule  the  Omahas  obtained  great  power.  He 
waged  a  fierce  war  against  the  Ottocs,  until  the  whites  finally  loediated  and  peace 
was  restored.  He  also  warred  against  the  Pawnees  and  burned  their  village. 
Ue  was  fearless  in  battle  and  generally  victorious. 

At  one  lime  a  war  party  01  the  Poncas  had  made  3  foray  on  the  Omahas 
and  carried  off  a  number  of  women  and  horses.  He  took  (he  field  with  all  his 
braves  and  swore  that  he  would  cat  up  the  Poncas.  He  defeated  them  and  they 
took  refuge  behind  Mime  mounds  ofeaith.  The  Poncas  sent  out  a  herald  with  a 
calumet  of  peace.  He  was  shot  down,  and  so  was  each  one  that  was  sent  out. 
At  last  the  Ponca  chief  sent  out  his  beatiful  daughter  arrayed  in  her  hesi  attire. 
Her  charms  touched  ibe  stony  heart  of  Black-Bird.  He  accepted  the  pipe  at  her 
hand  and  smoked  it.  and  from  that  time  peace  reigned  between  the  Poncas  and 
(he  Omahas.  The  beautiful  damsel  became  Black-Hird'i  wife  and  she  exerted 
great  power  over  him.  But  he  was  fierce  and  %-indictive,  and  during  one  of  his 
passionate  fits  his  wife  had  the  misfortune  to  offend  him,  when  suddenly  drawing 
a  knife  he  laid  h;r  dead  at  his  feet.  His  passion  was  at  once  gone.  Drawing  his 
bafl&lo  robe  over  his  head  he  sat  down  beside  the  corpse  and  remained  there 
without  food  and  apparently  sleepless  for  three  days. 

1    LoufM  Bxtf-.  Rocky  MouDUUna.  UIB. 
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His  people  could  devise  do  means  to  Attract  him.  At  length  a  woman 
farougtit  a  little  child  and  laying  it  down  placed  Black-Bird's  foot  djiod  its  neclL 
The  heart  of  the  savage  was  touched.  He  threw  olT  his  robe,  inadc  *  baraaguc 
upon  what  he  had  done  and  from  thut  time  on  seemed  to  have  throwa  off  the 
kMd  of  gnef  aDd  remorse.     He  died  of  the  small-pox.  > 

When  he  found  his  end  approaching  be  called  his  warriots  aroupd  him.  Re 
told  them  that  his  desire  was  to  be  buried  on  the  [0|i  of  n  high  hill  uverlooking 
the  river  from  whence  he  had  been  accustomed  to  view  the  approach  of  thewhiie 
man.  He  aUn  directed  that  he  thould  be  iniened  sented  on  his  favorite  war 
horse.  His  orders  were  carried  out  and  from  the  top  of  the  mound  was  erected 
a  stafTon  which  floated  his  banner  and  the  scalps  he  bad  lakeo  in  mr. 
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DID  THE  ROMANS  COLONIZB  AMERICA  ?— CoNcuraiOH. 

M.    V.    MOOKK. 

II.  Th»  Latiw  Tehm.  — We  shall  consider  neat  the  term  for  Water  or 
River,  used  by  the  Romans. 

It  must  be  admitted  that  the  Roman  geographers  were  familiar  with  antece- 
dent literature — with  antecedent  river  numeiiclaiure  especially.  But  notwiih- 
Blonding  the  fact  that  the  Latin  was  a  composite  language,  there  are  many  wordf 
therein,  the  existence  of  which  were  unknown  uotil  the  Roman  language  bad  iu 
birth  and  became  fixed  in  the  literature  of  the  world.  .4mong  these  words  aas 
the  well-known  term  Aqua,  with  its  jteculiar  Latin  pronuuciaiion.  Although  > 
cognate  of  the  Sanscrit  and  the  Celtic  terms,  the  cquiralcnl  of  our  word  for  water 
or  river,  its  birth  is  at  a  well-defined  historical  period. 

And  yet  if  we  accept  the  testimonies  of  the  early  explorers  of  .America,  this 
word  Aqua  was  well  and  thoroughly  known,  and  correctly  spoken,  by  the  natire 
peoples  here  wherever  the  foot  of  the  pioneer  trod. 

The  very  first  river  names  recorded  by  Columbus  and  the  secretaries  of  tuJ 
expeditions  reveal  the  woid  .-\qua.  The  revelations  come  to  us  tinged  wilb  Uk 
Spanish  of  the  writers,  and  very  naturally  w  too,  in  the  garb  of  ■'agua*'— llu 
being  the  Spanish  writing  of  the  I.atm  term,  liui  the  examples  are  recorded  u 
"native  words."  Among  others  are  Xagua,  Xaragua,  Cubaguu,  and  Yagaa  or 
Yagui. ' 

The  initial  X  in  these  examples  is  but  the  Spanish  representation  of  oar  En- 
glish Ch :  an  English  transcript  of  the  same  syllabic  sounds  wui^d  give  the  word 
Xniagua  as  Charaqua. 
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C<-litmbu9  records  tnaoy  of  (he  aboriginal  river  or  water  names  whereiD  the 
Celiic  term  Acha  is  apparent,  in  the  writing  **»ca" — as  Jamaica,  Macaca.  etc. 
I'hc  wordti  Caril)  and  Cariba — and  about  which  ihc  discoverer  evinced  so  ranch 
cooccm — arc  also  easily  located  in  the  Latin  laiijjuage  which  contains  Cariius 
(from  the  Greek);  this  being  the  Roman  word  tor  sea-crabs  or  tiirUes.  The 
world  knows  bow  famous  the  West  India  Islands  have  long  been  for  immense 
crustaceans,  the  celebrated  green  lurilei.  Tn  the  word  we  sec  the  origin  of 
"  Carabcan  "— "  Caribbean  Sea." 

There  is  a  long  list  of  aboriginal  river  names  (and  other  words  having  anal- 
ogous origin)  showing  the  term  Aqua  in  purity.  There  arecouoLlcss  others  rend- 
rred  wiih  so  slight  an  infringement  upon  the  correct  orthography  of  the  word, 
we  can  readily  understand  that  the  corruption  is  due,  not  to  the  aboriginal  pT0> 
nanctalion,  but  to  the  versions  of  modern  scribes;  as  for  instance,  "acqua," 
"aciuo."  "aqui,"  *'aque,"  and  "agua,"  instead  of  merely  Aqua,  in  such  names 
as  Acquasca,  Aquolcce,  Aguachapa,  etc,  etc. 

Again:  we  often  labor  under  difficulty  in  determining  what  is  an  aboriginal 
name  or  a  mere  Spanish  one  In  those  sections  of  the  New  World  that  were  long 
under  S(Mnish  domination.  There  is  otie  fact,  however,  that  assists  in  removing 
doubts.  The  modern  Spanish  ideas  in  the  application  of  rivernames  in  America, 
were  not  always  based  upon  the  aboriginal  models  heretofore  referred  to.  The 
prieitthood  accompanying  the  ex|icdtltons  of  early  colonizaiton  had  much  to  do 
in  the  coinage  of  nomenclatures  here.  Hence,  names  not  purely  Indian  are 
often  found  with  a  prefix  indicative  of  the  Spain  of  three  hundred  years  ago. 
We  have  numerous  Sainli  in  the  "^ns,"  and  olher  titles  pertaining  lo  ecdesias- 
ticiim,*  in  the  Spanish  names  in  America.  "  Rio,"  also,  often  appears  in  con. 
aection  therewith;  while  words  that  evince  a  conformity  to  the  Indian  models 
may  be  safely  written  as  "native  names,"  even  though  they  do  at  times  indicate 
Iho  Spanish  idioms.  Among  these  are  Aguapahee,  .^guila,  .'Xhigna,  Aguadeela 
— and  many  others.  (Pronunciations  given  in  these  words  are  not  always  the 
foreign  writings  thereof.)  The  "ahee"  of  these  names  reminds  us  of  the  Ger- 
manic Aha,  and  l.n  Is  eviJenily  LI  or  Ri. 

Id  addition  to  names  already  written  showing  the  presence  of  Aqua  ia  the 
Indian  nomenclature,  we  may  cite  the  folltnving: 

Acqnia(or  Va);  Aquiras(IIrazil);  Agaqua(Tenn.);  Talaquah  (in  various  places 
in  the  South);  Chatauqua  and  Chapaqua  (N.  Y.);  Cofaqua  (Mexico):  Aquehono 
(Texas);  Alaqua  (Klorida);  Aichalaqua  ((U.)i  Tamaqua  (Pa.)i  Tclaqua  (Tcan.); 
Aquakannock  (N.  J.);  Aqiiala  (Ga.);  Aquooa  (N.  C);  Piscataqua  (N.  H. };  Maa- 
qua  (S.  v.);  loctaqua  (N.  C);  Sadaquada  {S.  Y. ).     The  list  might  be  extended. 

Aquana  is  the  same  as  Abana.  Both  names  are  found  in  the  Indian.  The 
Sadaquada  was  written  also  by  the  French  Sauquoit  It  is  one  of  the  tribui&ries 
of  the  Hudson  or  Maaqua  (through  the  Mohawk.}. 

In  words  like  the  following  it  is  difficult  to  determine  to  which  root  the  Indian 
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oAiiie  belooKs — whether  to  Ibe  Latin  Aqua,  wilh  its  Spanish  rcnderiog,  or  u>  i 
Sanscrit  Ogha  (which  U  perhaps  the  true  parent  of  the  later  wordj.     The 
dcnccs,  huwcTcr,  are  in  favor  of  the  Latin,  froRi  the  fact  ilut  in  the  Old  Worbil 
aioong  all  the  titles  given  to  the  rivers,  this  ivrstan  or  prvnuntfo/ion  of  the  ^tfurnfj 
svn/  is  ranfy  if  ervr  foumd : — 

Nicaragua,  Autauguii,  Watauga,  Saguana,  Chicltainauga,  CooD'esagua,  Fa 
agua  (Paraguay),  and  Uragua.     We  have  also  such  names  as  Chicago  (GtM-jb^M^I 
one  of  the  early  namcsof  the  Mississippi),  Canadinagua,  and  manyQihcr  '*aguai.^ 
What  is  supposed  to  be  one  of  the  earliest  writings  of  the  name  now  writicD 
nesagiia  is  in  Canasa^ua.     (Ramsey's  "  Annals  of  Tennessee,"  p.  26.} 

Some  Epithets  asd  Idioms  in  the  Abokicinal  Indian   Names. — As  ul 
evidence  thai  the  early  colonists  of  America — oral  least  those  who  named  ifce 
rivers  of  the  Continent— are  really  of  comparatively  modern  cxuactton,  we  nayj 
cite  the  fact  that  their  nomenclature  abounds  in  adjectives  and  descriptive  pbrates, ' 
while  the  language  of  primitive  men  in  remote  eras,  as  stated  in  s  previous  pan-] 
graph,  indicates  only  the  briefest  nouns  and  verbs.     A  great  majority  of  the  (»^\ 
parent)  epithets  in  the  native  American  names  have  unmistakable  identity  wiib 
the  Latin.     Roman  idioms  and  phrases  are  presented  with  very  curious  and  in- 
teresting development  in  analyses  of  those  names — especially  names  of  some 
of  the  great  riven  of  the  Continent. 

The  Roman  term  for  great  was  the  well-known  word  mafmts.  Its  ■bbrevii<'| 
lion  in  the  Latin  was  magA.  ma  (or  mak,  which  refers  to  its  Sanscrit  root.  M«k\ 
is  the  brief  transcript  of  the  Greek  synonym.)  Ilie  tetter  M  was  sometimes  use<l ' 
as  an  abbreviation. 

Sow  it  is  a  very  various  and  sinking  fact  that  this  letter  M,  or  some  niha 
abbreviation  of  tna^us,  ia  in  the  native  "appellation  "  of  nearly  all  our  great  watoi 
It  is,  indeed,  in  the  name  of  all,  with  the  exception  of  those  where  the  subline 
idea  is  indicated  by  terms  other  than  in  mafptus  ;  or  where  there  was  some  eon- 
spicuous  natural  fact  so  distinctive  as  to  require  illustration  otherivise — as,  lot 
iitstance,  in  the  case  of  the  Orinoco  of  South  America.  I  believe  this  word  it 
simply  Orittt  aqua — or  the  river  that  runs  to  the  Smnnu.  This  is  in  perfect  illus- 
tration of  the  actual  physical  fact;  no  '>tlier  river  in  the  world  for  the  same  dis- 
tance runs  more  direaly  10  the  Sunrise,  or  to  the  Oritrnt,  than  the  Qrinoea 
There  is  another  river  in  North  America  that  had  originally  the  <iiinte  IndUa 
name — the  Or(en(s)aqua.  It  is  a  river  that  runs  so  nearly  to  the  sunrise,  that  in 
an  easterly  coarse  of  over  two  hundred  miles  it  crosses  »  single  parallel  of  latilitde 
six  or  eight  times.  Its  ancient  name  has  been  corrupted  to  "  Roanoke" ;  but  'i 
the  student  desires  to  find  how  the  earliest  explorers  of  Virginia  and  North  Caro- 
Itiia  wrote  the  word,  the  versions  will  be  found  in  •' Hawks' History  of  Noctli 
Carolina."  I^cal  tradition  preserves  the  original  name  yet  in  the  fanxnis  "Oro- 
noko  tobaccou  "  that  grows  along  this  river. 

These,  indeed,  are  remarkable  coincidences.     The  early  Indian's  mind  w*i 

thoroughly  scientilir,  and  titles  were  truly  characteristic.     Defmite  eipression,  u 

'we  have  stated  elsewhere,  was  con%'eyed  in  the  word  coined.     Hence,  when  i 
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river  name  was  spoken,  ihe  audience  at  once  knew  the  chaxiictcc  of  the  water. 
This  was  tiie  general  rule,  ihougli  exceptions  appe&r.  We  cannot  now  determine 
the  facts  fully,  because  many  of  the  t!escriptives  of  the  Indian  names  are  evi> 
denily  gone  from  the  more  modern  (ille.  We  know  (hat  cren  in  the  historical 
period  man^  of  these  (dcscriptives)  have  been  dropped.  For  instance,  we  have 
now  sinipl}- "  Mackinnw,"  where  it  was  originall)'  Michilli  Mackinaw  (or  Afa- 
a^u<M-nti).  We  have  now  in  our  geographies  and  on  our  naps  aimply  "  daw," 
where  the  original  was  Sasafia-kaw — two  weli-knawn  desciiptives  gone  from  the 
ancient  name.  We  have  also  "Toe,"  where  it  was  originally  Mttatot.  Niimer> 
ous  examples  could  be  cited  had  wc  space  for  illustration. 

The  Latin  Uiith  of  the  descriptive  in  the  examples  ^iven  will  be  seen  as  we 
proceed. 

Not  only  have  the  Indian  names  been  often  shorn  of  their  strength  and  vigor 
by  the  abbrcvialive  spirit  of  our  modern  age,  but  somciimcs  those  names  have 
been  clad  in  the  most  fanciful  of  garbs  by  literary  a:sthetes.  In  a  group  of  the 
fanciful  names  appear  Tennessee  and  Mississippi. 

Let  us  analyze  the  latter,  as  it  is  one  of  our  great  waters  having  in  the  title 
the  letter  M.  *  ttefore  we  proceed,  however,  with  the  usk  of  analysis,  we  should 
fomiulate  full  principles  upon  which  we  can  proceed  legitimately,  deaUng,  as  we 
have  10,  partly  with  the  absolutely  unknown.  There  is  a  principle,  welt  under- 
stood in  the  higher  branches  of  mathematical  science,  applied  in  the  elucidation 
of  problems  where,  with  a  knowledge  of  three  factors,  the  fourth  or  the  unknowD 
is  an  easy  demonstration.  In  the  case  of  the  Indian  names  we  aUcn  have  undis- 
puted facts  in  our  favor.  In  the  example  Orinocu  wc  have  the  illustration  of  a 
physical  nature  that  cannot  be  controverted.  Secondly,  the  fact  that  the  Indioiis* 
words  mtan  something — the  fact  that  tliey  have  definite  significance — certaioty 
cannot  be  eliminated  from  Ihe  problems  before  us,  if  we  have  the  evident  descrip- 
tive epithet  yet  remaining  with  the  name.  We  have  also  often  the  testimonies 
cradiiional.  Fortunately  the  gap  lying  between  the  coinage  of  the  word  and  its 
coinmiiiiication  to  our  ancestors  in  Ihe  historical  period  was  not  so  great  but  that 
the  truths  of  history  were  often  securely  held  ia  the  memories  of  the  native,  and 
correctly  transmitted.  We  should  not,  however,  attach  too  great  imporunce  to 
mere  tradition,  unless  it  is  corroborated  by  the  physical  and  the  verbal  facts.  If 
these,  however,  shall  all  agree,  and  a  comparative  investigation  reveals  a  further 
coincidence  and  corroboralion  in  the  Latin  language — in  Ihe  Roman  theory — we 
certainly  roust  consider  the  evidence  decidedly  in  our  lavor,  if  not  inefuubly 
susiaining  the  positions  assumed. 


8  iMiinni  tlifwnipnortliK  WeM«rn(XinUnB«l.tia<ilOKln  ih»lr  ftliorlnlnni  tiilwi  tho  letur 
M.nroMuaiulpni.  Miuourl.  .Mrrrltaao,  tWitomaiC,  Uomioo  ilnwvr  Roanok*),  Ukuiican.  KaU«- 
n)u<ttt«K  ictmi  TtnnciMO),  Wo-apn-ma-ookn  jAlIwrinaria  Hoaiiil).  >1tt-iqu»>«HiiM-d<in  ilirUw^ra 
Dtt7)i  M«-(ii|o*  or  hialtwiD*  (nuilMn),  ajipiimMae  (JaniMTi,  UlniirantM,  AlnlMni*.  Amixxurs 
Ob  Florida  nndttoDUi  Arotrtok  bIm), AmtnMoaa  lAmuiiiii),  Vcrrmalm  iLa  Plata),  Marlcinaw 
(lAk*  fti>(t«rlor',  aiid  Whudhmw  |Ci>0|>«r>.  W»lM(or  uyx  tlinl  Ma*ui<<hUBclU  niouti  "ktmI 
llllla.'  Tht'tra.llUoo  III  r>'K«nt  Wunrlrall  tlieoamMallvd««iinM(«lbalena"a(M("wtlIilli« 
«rorib. 

Viri<-;<1 


KAiVSAS  CITY  REVIEW  OF  SCiENCE. 


Applying  the  loucbstoocs,  let  us  begin  with  the  Mississippi,  the  grealrsi 
our  rtvei^     There  are  many  (raditluiis  in  regard  to  thi^  name.     There  is 
given  In  B^rne*'  School  History — which  gives  the  meaning  a*  "  the  galhcnnj 
of  the  waters."     Certainly  there  iit  the  great  [ihyiical  Eici  iltuBlraied  there— il 
the  current  of  that  mighty  stream ;  the  waters  of  nearly  half  m.  contiQCBi 
"gatliered"  in  its  embrace.    TJie  physical  and  the  traditional  here  agree,     tt'c 
encounicr,  however,  a  difficulty  in  dcicrmining   the  Tull   verbal  fact5^  for 
leamtd  men  are  not  fully  agreed  as  to  the  true  word.     Hence  we  are  reqotte^] 
to  evolve  or  produce  order  out  of  the  chaotic  maleriat  fotind  in  historical  and] 
liierapr^ archives.     The  modern   writing,  "  Mississippi,"  as  previously 
iR  a  wcfk  of  fancy.     The  original  has  been  gi>'cn  as  "  Metchc  Sepc"  by  gnr 
^d  Mrned  authority;  and  '*sepe">  or  "aippi,"  is  a  recognised  term  for  river  i 
the  Jfldian.     These  evidently  have  origin  in  a|>a — the  "epc  "  or  *'  ippi  "  be 
mere  corrupt  pronunciations  of  the  Wallachian  word  <apa}.     There  are,  I  ituak,! 
less  than  a  dozen  of  the  Indian  river  names  now  written  in  ''epe"  or  "ippe^' 
while  in  scores  of  them  the  river  term  is  rendered  in  Apa  and  Aba.     Marqcetie. 
in  1673,  gave  the  original  word  as  "  Metchi  Sipi."     The  missionary  AUouei,  ia 
1665,  wrote  it  "  Messipi ; "  and  one  o(  transcripts  of  the  river  name  given  by  Dc 
Soto,  the  discoverer,  in  1540,  shows  '•  Mico  "  (or  Me$o;. 

Tlie  original  name  is  cvidcnily  composed  of  two  terms — the  prefix  beinj 
something  which  the  early  writers  endeavored  to  transcribe  as  "  Messe,""  Mem* 
or"Mctcha."  A  close  scrutiny  of  all  the  testimony  bearing  upon  the  naine— 
comparing  it  with  the  word  Missouri — makes  the  true  aboriginal  name  Me»sis-4|M- 
We  must  take  the  name  Missouri  into  consideration  from  llie  fact  that  geograpbrn 
and  geologists  alike  generally  regard  the  Missouri  as  the  true  Misiitsstppi.  Tlie 
Indian  evidently  took  the  same  view  of  the  rivers ;  for  the  two  words  are  alawsi 
identical  in  origin  and  significance. 

The  descriptive  in  the  names  are  pure  l^^atin.  They  come  from  the  verb 
mttOf  which  means  ta  truasure,  or  to  gat/ier  t^ktr.  In  conjugating  the  verb  Ihet 
forms  arc  developed:  B»^il»,  ««ri>. /www/ (or  mcssio).  The  latter  means  "the 
gathering."  This  qttihei,  joined  with  Sas»crit  term  Ri,  which  is  indicative  vf 
the  rapid,  rushing  current  so  characteristic  of  this  river,  gi%'es  us  almost  the  iden- 
tical orthography  originally  used  (by  our  earliest  explorers  there)  for  the  nrnx 
JHessuiri. 

There  are  nice  subtle  difTcreuces  in  the  two  names— Messuiri  and  Mcnittfa 
— that  betray  in  their  coinage  a  mind  schooled  in  science,  not  only  thescicoceOl 
lexicography,  but  of  geography  and  hydrography  also.     From   Memphis  down- 
say  from  th«  point  where  De  Soto  first  discovered  the  river — the  ootne  MessM* 
apa  truly  applies.     This  word  means,  with  the  Latin  theory  in  regard  to  the  prcfii 
— the  gatktrcd  water.     Above  that  point  the  river  ii  gathtring  I'nle  its  gmimi  the  I 
other  great  waters  of  the  valley ;  and  hence  the  legitimate  application  of  the  [ui-j 
liciple  to  the  upper  river,  hence  the  W/riar-n— truly  /V  gathering  ritvr  —  inA  not  1 
the  *'  muddy  river,"  as  some  authorities  say  the  word  means. 

These  are  certainly  striking,  if  not  startling,  tcHtimonics  revealing  the  (if 
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dian's  knowledge  of  the  tnotber  (Uitin)  tongue.  I'hcre  is,  without  doubt,  in 
them  a  corroboration  of  the  three-fold  facts— the  verbal,  the  physical,  and  the 
traditional. 

Gut  these  are  not  all  the  valuable  facts  in  coancctJOD  with  the  river  that 
evince  the  tndian's  knowledge.  The  Missiisippi  was  known  lo  the  early  aborigi- 
nes also  as  the  Chuckagua  (K.-inisay'!;  Annals  of  Tenn«8ee),  This  is  the  title, 
doubtless,  which  gave  rine  to  the  tradition  that  the  tneaning  of  the  name  wan 
"Great  Father  of  Waters."  Wc  sec  the  term  "  water"  in  the  word  inihc  Spanish 
version  of  ihe  Lmin  ai/ua.  'ITiceApression  "  Great  Father"  is  supposed  to  be  re- 
presented or  expressed  by  the  prefix  '•  chuc,"  which  is  furthermore  supposed  to  be 
the  same  as  the  Hebrew  Jah*  (or  Jehovah) — the  (Jreat  Father.  This  Hebrew 
terra,  or  its  corruption,  is  often  found  in  the  Indian  nomenclature,  and  written 
ID  transcripts  showing  now  "Chi,"  "Che."  "Chu."  etc.:  and  what  is  more  re- 
markable still,  this  term  is  nearlv  always  in  names  applying  lo  waters  about  which 
there  is  great  mystery  or  grandeur.  It  appears  to  be  a  tact  that  the  word  Jehovah 
•was  once  known  ia  purity  to  the  early  colonists  of  America.  The  Choctaw  lex- 
icon has  it  as  bcloiigiog  lo  that  language.  And  that  iheir  word  is  not  a  mere 
modern  appropriation  or  adaptation  of  the  ancient  one  wc  have  striking  evidence. 
The  Choetawj  print  it  as  "Chihowah."  Now,  an  ancient  tradition  gives  the 
aboriginal  name  of  the  Delaware  River  as  Chihohocci  (or  really  CkiMoaqua). 
The  legend  (as  recorded  by  Mrs.  Ellctt — Poems — Tradition  of  "  Delaware  Water 
Gap")'  is  that  God's  I'tngcr— or  Ihe  Finger  of  the  Great  Spirit,— once  touched 
the  mountain,  at  a  place  now  known  as  Delaware  Water  Gap;  the  rocks  were 
ihea  rem  asunder,  and  the  waters  released  from  their  long  conftnment  in  the  val. 
leys  beyond.     Hence  the  name — simply  God's  River. 

Reserving  for  a  future  article  other  ill tis (rations  of  the  Indians'  use  of  the 
Hebrew  term,  let  us  return  to  those  names  wherein  the  Latin nd^flw  or  ilsabbre- 
vjaiion  is  seen. 

There  is  a  tradition,  I  think  mentioned  by  the  historian  Bancroft,  that  makes 
the  meaning  of  the  aboriginal  name  of  the  Hudson  simply  "The  Great  River." 
The  Hudson  has  had  many  tiitial  appellations,  mere  dialectic  distinniona.  But 
the  title  that  appears  to  be  the  oldes^  the  one  most  in  conlormity  with  the  recog- 
nised models  of  the  aborigines,  is  the  word  Mahaqua.  This  appears  liist  histori- 
cally in  conwclion  with  one  of  the  oldest  tribes  along  the  river  (see  Am.  Cyclo- 
pedia, vol.  I.,  p.  tSJJ.)  But  it  is  a  well  known  fact  that  the  aboriginal  nations 
isually  received  their  tribal  distinctions  or  appellations  from  the  name  of  the 
iver  upon  which  the  people  were  first  found  by  the  early  while  explorers  here. 
This  is  in  accordance  with  a  ctistom  which  has  obtained  in  all  ages  of  the  work), 
rhe  conclusion  is  therefore  legitimate  that  the  name  Mahaqua  was  first  applied 
:o  the  river.  We  arc  supported  in  this  conclusion  by  all  the  historical  facts  per. 
laitiiog  to  the  name.    The  same   name  lingers  still  Jn  a  corruption  of  the  old 
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word,  a  name  which  applies  yet  lo  a  tribuury  of  the  great  river.  This  comiiK 
don  is  the  word  "  Mohawk  "  Other  corruptions  of  ihe  ancient  narocft  exist  in 
"  Mohcgan "  and  "Mohican*'  (which  are  identical,  illustrating  an  outgrowth 
from  Ihe  primal  word,  and  illmlrating  also  the  kimhip  between  the  ternw  Oghi, 
Acha  and  Aqua.) 

The  name  Mahaqus  is  pure  Latio>~acknowledging  the  prefix  "  Mah"  to  Ik 
bm  the  Latin  abbreviation  {Sanscrit  root)  of  the  word  magnut.  Wc  have  po( 
space  in  this  magazine  Tor  aDaiysec  of  all  the  native  Indian  names  showing  the 
abbreviations  of  the  Latin  magnui.  There  is  one  illustration,  however,  we  caa- 
DDI  omit  in  this  paper.  The  early  explorers  of  the  coast  lands  of  North  CaroHiia 
and  Virginia  found  the  natives  almost  everywhere  in  their  discoveries  using  the 
term  "  Occam  "  (or  aqimrn  t)  in  referring  to  large  bodies  of  water.  <Scc  Ilawb? 
History  of  N.  C.)     A  large  Carolina  lake  is  now  known  as  Waccamaw  {Ajm- 

The  word  "Occam"  illustrates  a  distinct  Latin  idiom — the  Latin  being  one 
of  the  few  dead  languages  that  allows  the  terminal  in  a  consonant:  the  Greet 
forbids  it.  There  are  many  Latin  idioms  illustrated  curiously  in  the  Indian 
names.  We  shall  cite  some  interesting  examples  before  dosing  this  paper.  Be- 
fore proceeding  with  them  we  desire  lo  notice  a  group  of  names  revealing  a  de- 
scripiive  about  which  there  can  be  no  question  as  to  its  legitimate  location  in  the 
Latin  language,  if  comparative  illustral  ions  and  anal)-sucaa  demonstrate  truth. 

In  some  of  our  northwestern  States  the  term  "  .\(inne"  is  often  found  in  ihr 
the  native  Indian  names  of  waters — as  Minnesota,  Minneoah,  MiBnewiukis. 
Minneionqua,  Minnehaha,  etc  h  is  evident  that  there  was  some  con*picuoiu 
natural  fact  which  gave  birth  to  the  expression  "  MinDC "  in  the  miod  of  tbc 
early  aborigines. 

What  was  this  fact?  Science,  with  its  many  voices,  gives  utterance  locb- 
qii«nl  truths  in  our  behalf.  Geology  and  physiography  enfold  their  teatiiDODieb 
The  blunt,  plain  linglish  pioneer  of  modern  limes  pushes  into  that  same  nortk- 
western  country,  and  everywhere  the  same  suggestive  oatoral  facts  precent  thoo- 
selves,  and  they  arc  marked  down  on  our  maps  in  tne  terse  and  vigorous  es- 
pression  of  kU  vernacular— simply  thi  Rtd,  or  the  Vermillion -.—ix^A  if  we  locA 
into  the  geographical  literature  of  the  country  there,  wc  shall  find  "the  Great 
Red  River"  (of  ihe  North),  "Vermillion  Lake."  "  Red  Lake."  etc.  Uaderif 
iog  the  country  arc  vast  deposits  of  r<i  clay,  ni  sandstone,  and  ptnniUiin  earth. 
Many  of  the  waters  there  have  in  consequence  the  rfJJisM  /i»£e.  These  are  t!it 
natural  facts  so  prominent  and  suggestive  there.  They  were  equally  itnprcsnrt 
upon  the  mind  of  early  pioneers  whether  in  the  few  decades  ago  or  in  die  to 
centuries  gone  by.  Each  of  these  pioneers  took  from  his  vernacular  its  tfiiW 
expressive  word,  and  left  it  as  a  perpetual  memorial  of  birth  and  origin.  And  if 
we  open  our  authorities  on  language,  we  find  in  the  Indian  "minne"  nteitly  the 
Latin  mnu>,  which  in  plain  English  means  precisely  the  rri,  or  the  rtJ  vtrmSit* 
clay. 

It  would  be  difficittt  lo  find  verbal  testimonies  more  conclusive  than  in  Ihnt 
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inncsota  names.     There  is  not  in  them  an  bolatcd  expression  of  a   fax:! — the 
vid«nc«s  are  numerous  and  unmUtnkable.     And  yet  if  vre  Aitcnapi  a  more  care- 
ul  analysis  of  some  of  the  name!t  we  are  met  with  cumulative  Krstlmonies.     The 
l«gcDd  says  thst   Miiine-con-<^ua  means   "  thundering   water."     The   Latin  has 
for  ihunderiog — and  the  "qua."  is  but  abbreviation  of  aj^m.     Minnehaha 
evcala  one  of  the  Roman  idioms  referred  to  in  a  ptevioiis  |uragr.iph.     Tlic  word 
contairu,  as  a  term  for  river,  the  Teutonic  Aha,  the  equivalent   of  Celtic  ?^cha. 
I*he  name  is   soppoted  to  have  applied  originally  to  what  is  now  known  as  the 
*' Great  Red  Rivor  of  the  North."     It  is  no  unusual  occurrence  for  an  inter- 
change of  names  lo  be   found  in  our  growing  cunniry.      In  more  modern  limes 
fwo  of  the  Tcxaa  rivers  have  changed  names.     The  Braws  was  once  known  as 
lie  Colorado,  and  the  present  Colorado  wai;  known  then  as  Brazos.     Other  ex- 
amples  could  be  cited.     The  poetical  associations  of  Minnehalia  have  had  much 
»  do  io  its  history.     (I  would  not  dctrsci  from  the  memory  or  fame  of  the  grand 
)ld  bard  who  has  immortaliied  that  word;  rather  would  )  lay  additional  honors 
Lbout  his  own  immortal  name.) 

in  analyzing  the  word  Xtinne-h-aha  we  discover  what  might  appear  as  a  super- 
UDUS  h,  yet,  if  we  are  right  in  our  conclusions,  the  letter  ts  there  for  a  definite 
lurpo&c.  It  is  there  ss  an  expressive  Tacior  in  the  name.  If  we  were  to  sup- 
«e  the  name  meant  simply  "red  water,"  wc  should  perhaps  do  injutltce  lo  the 
ndian's  an  and  knowledge.      Let  ua  probe  the  problem  deeper. 

By  reference  to  our  standard  authorities  on  the  Lattn  language,  we  find  that 
,e  letter  H  is  often  tlie  abbreviation  of  the  word  habto,  which,  with  most  vigor- 
us  iranslaiion,  mcana /(» A^tf.     The  word   Minnehaha   would  therefore  mean, 
itb  a  liberal  construction,  river  that  holds  red  or  vermiltion  clay.     This  is  demon- 
ted  by  the  actual  physical  facts  : — the  waters  do  hold  the  red  element  for  a 
ng  distance. 

Have  we  other  examples  illustrating  this  idiom  ?  In  the  Southern  States 
c  many  rivers  that  flow  through  low  alluvial  soils  and  often  in  banks  of  a  loose, 
table  clay,  '["hese  baoks  are  continually  "falhng  in,"*  and  hence  the  waters 
e  always  muddy.  The  Talla-hachie  is  a  noted  illustration.  We  have  ibe 
ver  term  in  this  word  in  the  Celtic  Acha.  The  intermediate  U  indicates  the 
\ab€Ofx  holding  the  taUa,     What  ia  "talla"? 

A  reference  lo  our  Latin  shows  us  that  terra  and  klla  are  identical  in  that 
aaguage.  The  Southern  Indians  very  rarely  used  r :  and  "  talla"  is  but  a  cor- 
ruption of  ItUa,  the  earth,  or  the  earthy  dtibris  held  in  solution  in  these  muddy 
pouihsrn  rivers.  Those  who  know  from  observation  thccharacicr  of  those  rivers, 
mow  that  this  canhy  ddbris  (reprcsenicd  by  the  "talla")  is  one  of  the  distin- 
uisbing  features  of  those  rivcra. 

One  of  the  Alabama  rivers  which  is  always  muddy  (where  I  have  known  it) 
the  Tall8-p.«osa.     This  word  is  replete  with  suggestiveuess  and  truth.    Tlie 


•    TMdlUoiiUira  Mon<MigaliaUiDMini<"falUnK.ln.b*nk  Tlv«r."    TttoauAx  "at*  "  UcMtlly 
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river  term  here  is  "oo«a."  This  is  considered  an  old  Snxon  word  for  water  (lec 
Wcbatcr — "  ousa  ").  It  b,  however,  found  in  ancient  riv-er  nomenclature  ia 
every  quarter  of  the  world.  Il  \%  often  in  the  native  Indian  names.  It  is  doubt* 
Ims  a  corruption  of  either  Acha  or  Ogha. 

We  see  in  Ihe  name,  as  we  have  it  divided.  Talla  p-oosa,  three   factors; 
descriptive   prefix  in"talta";    with    the  suffix  "oosa,"  an   acknowledged rjicr 
word.     What  are  the  functions  of  the  other  element  in  the  word — the  simple 
leiier  p  ?    Indispntable  testimonies  give  response  to  our  query. 

First,  whiit  is  the  other  natural  fact  in  connection  with  this  mudd;  rtvcr? 
It  is  a  very /Mt<<-^^  stream.  The  iniroetnorial  legend  says  that  the  word  means 
a  "swift  current"  or  "swift  water."  Well,  swift  water*  are  generally  waien  « 
power.  But  do  the  verbal  facts  coincide  with  these  testimooieB?  Opening  oar 
Ijiiin  atithoniies  again,  we  find  thai  this  letter  p  is  a  recognired  Roman  abbrt- 
viation  of  the  word  pendo.  which  means  powerful.  These  are  facts  which  the 
most  skeptical  cannot  reject. 

This  tell-tale  letter  P — like  the  neighboring  one  M — is  a  curious  exponctttof 
verbal  and  historical  facts.  It  is  found  in  many  native  Indian  names  where  the 
rivers  arc  rivers  of  great  available  waterpower.  (All  great  rivers  have  a  cerlaio 
element  of  "  power."  Bui  wc  are  now  considering  the  available  feature  of  that 
power.)  Some  of  the  most  noted  rivers  in  America,  where  the  motive  power  i» 
developed  or  available,  have  this  letter  P  in  the  title.  The  Poiapsco  is  the  moB 
powerful  river  of  Maryland.  The  Saxa-p-ahaw  turns  more  machinery  than  tO 
the  other  North  Carolina  rivers.  The  Winncpcg,  the  WinncpcsocVct  (or  rtaUj 
the  Winnt-pisc-aqua),  the  Penobscot,  the  Rappahannock,  the  (Upper)  Potomic, 
and  many  others  having  the  letter  P  in  the  Indian  name,  are  all  noted  for  th<ir 
water  powers. 

(The  Potomac  betrays  cither  Greek  origin  [in /ttfdw^/— river]  or  Id  ^w*  and 
the  abbreviation  of  maptus — ma^  or  tnat.  Virginia  has  many  rivers  that  revcil 
both  Latin  and  Greek  in  their  "native  Indian  names."  There  arc  for  in»uac« 
Fluvanna  [from  the  Latin //#f/«J — river]  and  also  Rivanna — from  n«fx,  another 
Latin  word  for  river.     Rapiilanna  and  Rappahannock  also  shoV  Latin  words.) 

There  arc  some  very  interesting  and  suggestive  facts  in  connection  with  sev- 
eral of  ibc  examples  cited  in  the  almvc  paragraphs — independent  of  the  mere 
Latin  theory.  Let  «s  indicate  specially  the  Saxa-[»-nha,  the  Penob-9cot  (or  tlie 
finafua)  and  the  Potapsco,  The  former  contains  the  pure  Teutonic  term  Ahi, 
and  also  the  Latin  root  of  our  English  word  for  rocky — Saxmrn.  Tills  Latin 
wotd,  however,  has  its  remote  origin  in  the  Sanscrit  -Sax,  or  Ska. 

Scholars  arc  familiar  with  the  derivatives  of  the  Latin  word  Saxeum,  and  the 
Sanscrit  term  .»«— such  as  "rough,"  "rocky,"  "stony."  "scabby,"  "scaly," 
etc.,  etc. 

Now  if  we  investigate  the  character  of  the  waters,  their  channels,  etc,  in 
America,  having  in  their  names  either  of  the  terms,  the  Sanscrit  Ska  or  the  Latin 
&IX — which,  as  we  have  observed,  arc  identical— we  are  met  with  the  startling 
(act  that  they  are  among  the  very  roughest  and  rockiest  on  the  conttoent     The 


is  one  of  the  roughest  and  rotVIest  rivers  tu   N.  C, — the  ledges  of 

over  which  the  waleis  break  aidiiig  in  developing  the  immense  power  of 

river.     The  SdKatch&wan  (with  its  Celtic  Acha)  is  the  rockiest  and  most  pow- 

"ul  river  in  the  British  Atueiican  possessions.    The  only  river  in  the  Gulf  States 

|ving  a  native  Indian  name  that  coiitiins  the  term  ika  is  so  pravcrbially  tough 

I  in  common  English  parlance  it  is  known  as  "  itic  Flint "  (of  Alabama).     The 

riginal  name  is  Thro-na  dee-tkn.     Two  ancient  river  tertos  are  revealed"  in 

word,  in  addition  to  the  unknown  prefix  and  the  Sanscrit  suffix. 

The  Sanscrit  suffix  is  in  many  native  Indian  names;  btit  tt  is  rendered  in 

lous  (modem)  orthographies.     '-Ska,"  "sea,"  "scaw,"  "sco,"  "scow,"  and 

tpcot "  are  all  versions  of  the  one  true  word — the  latter  (scot)  snpposed  10  be  ua- 

iginal  French  rendering,  the  final  /  silent.     The  term  «ka  is  often  in  old  nomen- 

itures,  especially  in  the  rough  and  frozen  regions  of  Europe  and  Asia.     In 

ditioQ   to  the   American  words  already  mentioned,  we  see  it  in   Nebraska, 

aska,   Yamaska,   Athabaska,   Canlapascaw,    Androscoggin,  and  in   numerous 

KTs.     (The  latter  name  is  correctly   written  Affle-tisca-gaD.)     The  Caniapas- 

W  is  variously  written.     It  it  sometimes  given  as  Caniapuscow.    It  Is  well 

ovn,  however,  that  all  the  existent  onbographies  for  our  Indian  names  are 

iefly  conjectural  and  fanciful.     The  various  writings  arc  but  the  efforts  of  scribes 

give  transcripts  of  the  syllabic  sounds  contained  in  the  words.     There  are  no 

nmon  and  universal  methods  of  expressing  in  written  characters  all  sylUbic 

ands — especially  the  sounds  of  a  foreign  tongue.     'I'his  fact  has  given  rise  to 

Kculties  long  recognized  and  wide-spread  in  literature,  and  especially  geograph- 

■1  literature;  and  also  in  the  nmcnoclaturcs  of  the  human  families.     It  is  well 

«w-n  thai  the  transcripts  we  have  for  Dearly  all  the  words  in  Oriental  languages 

I  not  correctly  represent  the  names  as  they  exist  in  the  native  speech.     Exam- 

tion  of  our  "  authorilies  "  bn  the  Indian  language  shows  the  uncertainties  that 

isl  in  the  minds  of  our  learned  men  in  regard  to  aboriginal   American  names. 

c  often   find  several  transcripts  of  one  word  recorded  in  order  that  the  reader 

ly  rCGOgnifC  the  difficulties  encountered  in  arriving  at  the  uue  othography. 

<c  etymology  of  the  Irtdian  language  is  yet  to  be  reduced  to  a  science;  its  pres- 

t  urihography  is  but  a  field  of  conjecture,  as  we  have  seen. 

To  illustrate  this  fate  we  ciic  a  name  which  has  been  written  in  one  oF  the 

vioua  paragraphs  as  the  Winne-piac-aqua.     Our  authorities  say  that  Wtnni- 

fpgtt,  Winnepismktty  and  Wimnt^it^ktl  are  all  recogniied  methods  of  writing 

e  word.     The  latter  with  its  final  /,  betrays  the  hand  of  a  French  writer.     We 

ire  to  notice  tn  a  future  article  the  terms  in  this  name  more  fully,  giving  our 

ns  for  writing  the  word  dilTcrcntly  from  modern  geographers.     For  the  pres- 

I,  we  wish  to  discuss  further  the  diverse  methods  of  expressing  in  English  the 

labic  sounds  in  the  Indian. 

Tliere  is  a  corruption  of  Acha  (aka,  with  the  hard  sound)  often  found  iu  the 
er  nomenclatures  of  the  world  with  an  expression,  rendered,  in  English /nrntfl' 
as  eka  or  tkitk.     It  b  variously  ■xfrilicn  by  geographers  as  "ceo,"  " ico," 
'ega,"  "ucuh,"  "ucah.'V.'agat'letc.     In  the  Russian  language 


word  for  "river"  embodies  the  same  sound  heard  in  this  conuption  of  Acha< 
That  Russian  void  is  transcribed  in  English  as  irAi,  rvga  or  rrga — ihe  r  nctcif 
an  abbreviated  expression  of  (he  Sanscrit  Ri. 

Names  that  are  typical'  of  countless  (Xhers  (d  the  Indian  Unguage  are  wril* 
ten  in  our  geographies  Cocheco,  Oswego,  Topcka,  Canccuh,  Mexico,  etc  The 
latter  oainc  was  once  written  Mcxitiue.  The  fact  15,  this  is  tlic  present  Frencfc 
vrritiiiK  of  the  word.     Megico  or  Mejico  is  the  ^aobh  orthography. 

Our  wise  men  have  speculated  long  and  tinwisely  over  the  origin  ajld  ugBt6> 
cance  ot  the  word  Mexico.  Let  m  but  remember  ihai  it  comes  to  us  first  ihrough 
the  SpaniaK  Thai  Spani^  vord,  as  ve  have  seen,  was  Mejico  (or  iftfafw). 
The  "  Mej  "  in  this  woid  is  but  an  cxt-'Tession  of  the  syllabic  sound  heard  m  ihr 
Spanish  or  Latin  pronunciation  of  the  word  mcAift—]utl  as  we  often  hear  ibe 
syllabic  sound  in  "  Ind-ian  "  rendered  Iwj-un,  ot  Jttjan,  in  English  pronuncia- 
tion, 

This  gives  us  a  key  to  the  long-sought  mystery.  Othcrsciencc  comes  10  dot 
aid  again.  We  couaider  the  physical  facta  pcruining  to  Mexico,  Tlus  sulp  of 
coaiitry  is  htinttn  the  iwe  pvat  uai — it  lies  in  the  midst  ef  tht  Wlttr,  or  ia  pUm 
Latin,  media  aqua  or  med-aqva;  and  hence  Mcj-aqua,  or  Mexico. — Atagatine  *f 
Amtn/un  History. 


MODELS  OF  THE  PREHISTORIC  PUEHLOS  OF  NEW  MEXICO 

AND  ARIZONA. 


Col.  Stephenson,  who  has  for  several  years  devoted  his  lime  to  a  systematic 
research  into  the  mode  of  couslruction  of  the  Pueblos  of  New  Mexico  and  An- 
tona,  started  for  the  acene  of  his  tabors  again  last  night.  He  will  cooiinae  Ife 
woik  of  last  summer  and  will  make  a  general  ethnological  collection  Qlustratifc 
of  the  customs  and  condition  ol  the  arts  among  the  present  Pueblo  Indians.  One 
of  the  most  interesting  features  will  be  a  collection  of  pottery,  of  which  their 
people  make  a  great  variety,  skillfully  decorated  and  of  elaborate  and  tasteful 
designs.  Much  of  the  material  will  be  sent  by  the  bureau  to  the  New  Orleaiu 
Exposition. 

'Ilie  National  Museum  in  which  the  offices  and  workshops  of  the  bureau  iR' 
situated,  is  being  rapidly  fitted  up  for  the  purpose  for  which  it  was  designed,  bul 
there  are  still  odd  corners  fenced  olf  from  the  public  gaie  fn  one  of  these  iliti- 
sions  a  number  of  workmen  are  engaged  under  Ihe  supervision  of  Mr.  Vtdot 
MlndeleR;  constructing  a  series  of  models  of  seven  pueblos  of  the  Province  of 
Tusayan.  These  towns  arc  Tc-wa,  Sc-chom-3-vi,  VVoI-pi,  Ma-shong  ni-vi,  She- 
pan-el-e-vi,  Shi-mo-pa-vi  and  0-rai-be,  which  were  visited  by  the  Spanioids  idwit 
the  year  1540,  and  are  still  inhabited  by  descendants  of  the  Indians  whom  C&n>- 
nado  then  aaw.     These  models  are  being  made  from  Ihe  most  accurate  meuute- 


7    Iln*H»  li  a  typlnni  ItuwitMi  namn.    Tnngnnlkit  canralnn  •  lyplcal  Afrlcttn  «x 
Icy  Rny«  tlini  Uin  wotd  Tiin|[iiiilkn  riii>*ii->  tri  Uio  Afncnn  <llfcl«(Tl4  "ctc>lU.k(>.'* 
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mencs  and  plAn»,  supplemented  by  ftkeichei  and  photographs  of  everf  detail 
which  were  secured  during  the  field  season  of  1883.  The  models  arc  all  being 
made  to  a  uniform  scale  sufficiently  large  to  show  distinctly  all  the  minor  features 
of  the  architecture  and  construction  that  have  been  followed  from  time  immc- 
tnorial  by  those  interesting  and  secluded  groups  of  men.  They  represent  rery 
faithfully  the  character  of  t}ie  masonry  io  color  and  icxtttre.  Mar.y  expcrimcnis 
were  tried  before  a  substance  could  be  found  that  would  properly  represent  the 
originals  tn  this  respect,  and  at  laM  a  cpecies  of  papier  mache,  the  basis  of  which 
is  roacerated  greenbacks  from  the  Treasur}*  Dcpaiimcnt,  was  hit  upon.  The 
seven  towns  which  it  is  the  purpoK  of  Mr.  Mcndeleffto  portray  arc  built  upon 
the  mesas  or  table-lands  of  the  mouniains  of  Arizona,  all  upon  the  same  plan. 
Walls  of  stone  cemented  with  mud  support  beam^  upon  which  boughs  and  dried 
grass  are  placed  and  covered'with  a  cement  formed  of  mud.  The  houses  are 
generjlly  rectangular  in  shape,  and  are  built  to  a  height  of  four  or  five  stories, 
in  the  form  of  terraces,  one  upon  the  other.  Originally  there  were  nn  mcan^  of 
ingress  or  egress  upon  the  ground  fiour,  admission  being  gained  through  doors 
in  the  second  story,  reached  by  a  ladder,  which  was  drawn  up  in  time  of  danger. 
Recently,  however,  since  the  advent  of  the  white  mnn  among  them,  some  dobrs 
have  been  cut  in  the  lower  stones.  The  seven  models  described  are  nearly  com- 
pleted and  will  be  sent  to  the  New  Orleans  Exposition. 

A  series  of  models  of  the  ruins  of  the  cliff  dwellings  and  the  remnants  of 
other  prehistoric  architecture  is  being  prepared  from  the  data  secured  during  last 
season's  fiel4  operations.  The  clifT  ruins  referred  to  occur -principally  in  Gallon 
di  Cfielly,  in  noriheastcto  Ariiona.  These  caflons  have  been  formed  in  a  soft 
straiificd  limestone,  in  the  present  instance  to  a  depth  of  nearly  1,000  feel.  ,In 
the  iKittom  of  the  chasm  a  small  .itrcam  known  as  the  Rio  de  Chelly  is  found. 
Overlooking  this  stream,  and  perched  upon  the  hardened  ledges  that  have  been 
left  by  the  erosion  of  the  sandstone,  arc  seen  numerous  cliff  ruins,  varying  from 
a  single  room  to  clusters  that  would  easily  accommodate  several  families.  These 
are  usually  Tound  grouped  around  a  central  ruin  or  small  pueblo,  which  is  built 
upon  the  flat  of  the  canon  bottom.  One  of  the  models  in  course  of  preparation 
illustraies  one  of  the  ruins  of  this  latter  class,  wiihiisclifTdwelling  overlooking  it. 
Wherever  the  action  of  ihc  weather  has  formed  a  recess  or  alcove  in  the  vertical 
rock  face  these  ancient  builders  hare  selected  a  site  for  their  curious  inaccessible 
structures.  The  architecture  of  the  prehistoric  rales,  as  well  as  the  pottery  found 
Among  the  relics,  surpasses  in  design  and  construction  the  work  of  the  modem 
Pueblo  Indians. 

All  of  the  models  will  be  scot  to  New  Orleans,  and  when  the   Exposition 
closes  there  they  will  be  returned  to  the  National  Museum.     They  will  undoubt- 
edly attracted  a  great  deal  of  attention,  as  they  are  the  only  ones  of  the  kind  ever 
shibited.     One  model  was  made  last  year  and  is  one  of  the  diief  objects  of  inter- 
est in  the  museum  to-day. 

The  seven  towns  mentioned  above  are  inhabited  by  the   Moquis  Indians. 
They  number  about  a, 000  souls  and  are  dependent  upon  agriculture  and  sheep- 
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nUiog  for  their  exigence.    Tbe  Coveninieiit  mikes  Qo  pcovbioQ  for  Um  Pudii« 
Indiaus  in  Uie  regular  appropriatioa  bills. — N.   If.  Evtaing  Pm. 


ANTlQUtTY  OF  MAN  IN  AMERICA, 
ntor.  r.  w.  putnah. 

6oncly,  at  &m>*JmimJ  JVctfn;,  April  30, 16M.) 

Frederick  W.  Pmnnm,  Curator  of  the  Peabodjr  Museum  of  Americ*n  Atch»- 
ology  at  CaTobridge,  made  a  few  remarks  bearing  upon  thv  antiquity  of  man  b 
America,  ba»et]  upon  objects  rcceiuly  rcc«ived  at  the  Museum. 

He  presented  photogisphs  of  four  blocks  of  tufa  each  cootaininf;  the  imprial 
of  a  human  foot.  Ihcsc  blocks  were  cut  fioin  a  bed  of  tufa  sixteen  feet  from  tbe 
surface,  near  the  shore  of  Lake  Managua,  in  Micaragui,  and  were  obuiocd  by 
Dr.  J-Zarl  Flint,  who  has  been  for  several  yean:  investigating  the  archsology  o4 
fiicaragua  for  the  museum  and  has  forwarded  many  important  collcctiona  frcm 
the  old  burial  mounds  and  shclllicaps  of  that  couniry.  The  Tolcanic  matcriilt 
above  the  foot-prints  probably  represent  several  distinct  volcanic  eruptioni  fol- 
lowed by  deposits  of  silt.  In  one  bed,  .ipparently  ol  clay  and  rolcanioash,  lil 
and  one-half  feet  above  the  foot-prints,  many  fosal  Iraves  vrere  found.  Sped* 
mens  of  thnc  are  dow  in  the  tnuteum  ajid  their  specil'ic  deierminaiioa  is  waited 
for  vith  interest.  While  there  can  be  DO  doubt  of  a  great  antiquity  for  tbeM 
foot-prints,  only  a  careful  geological  examination  of  the  locality  and  a  study  of 
the  foMile  in  the  iuperimposed  beds  will  determine  whether  that  antiquity  is  to  be 
coanted  by  centuries  or  by  geological  time.  > 

1    Slav*  ilila  noUirv  wo*  |irliitr<1  lu  lliv  rnltimo  ot  Procp«dli>|ta  tbe  UuMtini  Ii«b  rM«lnd 
tr^ia  Dr.  Ftliit  ■  hepr«t«DUillon  of  »  v«r{lenl  MAltonot  tliD<|iuuT7anfn(ilstn>Ba  lJU(«llaii< 
■u>h>llowii: 

aurrat'r  *oll,     .                                12  U>  til  lueli««. 
BwtlTufH W    " 

HiinlTofk.  .  BS   " 

aMiQ —   " 

BmlTub,  .  13   » 

Beam  or  bUck  nioulct,        .         .  —   ■• 
Compact  Tiitn  iihhI  (ar  hnliailiK 

purpnaca W    " 

Svainorbluok  lauald.  ••   " 

Hani  HluUli-MtianilClajr.  onu-  < Thlaln/rr  lnCT«aaM  lo  Ih  IMl  to  UM 
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Band, 7  " 
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Ouk  Aai»l,      .  I  " 
I  Ham  Ttifa..  dArK.      .  3  - 
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He  also  exhibited  a  portion  of  thtngbt  side  of  a  human  uodctjaw  which 
I  Wis  found  by   Dr.  C.  C.  Abbolt,  in  place  in  the  gravel,  fourteen  feet  from  ihe 
lurfacc,  at  the  railroad  cut  near  the  tuiion  at  Trenton,  New  Jerscj.     It  will  be 
remembered  that  in  this  same  gravel   deposit   Dr.  Abboii  has  found  ntimcrous 
rudely   made   impleinents  of  stone,  and   that  in    tSSa  he  found  a  human  tooth 
about  twelve  feet  from  the  surface,  not  fur  from  the  spot  where,  as  he  states,  the 
[fragment  of  jaw  was  discovered  on  April  iS,  1884.     Both  the  tooth  and  piece  of 
jaw  arc  in  the  Pcabody  Museum,  and  they  are  much  worn  as  if  by  atlriiion   in 
the  gravel.     That  they  are  as  old  as  the  gravel  deposit  Ii»e1f  there  seems  to  be 
00  doubt,  whatever  age  geologists  may  assign  to  it,  and  they  were  apparently 
^deposited  under  the  same  conditions  as  the  mastodon  tusk  which  was  found  sev- 
eral years  since  not  far  from  where  the  human  remains  were  discovered.     While 
;  there  is  no  doubt  as  to  the  human  origin  of  the  chipped  stone  implements  which 
[have  been  found  in  the  Trenton  gravel,  a  discovery   to  which  archeology  is  in- 
debted to  Dr.  Abbott,  the  forlunale  finding  of  these  fragments  of  thchumansliele- 
,  ton  add  to  Ihe  evidence  which  Dr.  Abbott  has  obtained  in  relation  to  the  exisi- 
ce  of  man  previous  to  the  fotmaiion  of  the  great  Trenton  gravel  deposit. 


MEDICINE  AND  HYGIENE. 


THE  GERM  ORIGIN  OF  mPECTIOUS  DISEASES. 


H.    R.    PAYNK,    hi.    O. 

Il  must  be  the  common  observation  of  every  thoughtful  person  thai  we  are 
living  in  an  age  of  great  progress,  and  thai  the  learned  theories  and  traditions  of 
the  past  are  rapidly  giving  way  to  the  new  li^ts  of  to-day.  We  see  this  to  some 
ealeni  in  every  department  of  learning,  wr  sec  it  in  the  sciences,  and  especially 
so,  when  ajiplicd  to  the  art  and  science  of  medicine. 

Medical  history  in  the  early  ages  advanced  from  the  time  of  Hippocrates,  lo 
that  of  Galen  ;  in  the  dark  3^e«  it  receded ;  upon  the  revival  of  letters,  as  in  other 
dcpanments  of  learning,  it  emerged  from  the  general  gloom.  In  the  early  part 
of  the  seventeenth  century  Harvey  discovered  the  circulation  of  the  blood;  in  the 
following  century  Jenner  made  his  great  discovery  as  to  the  protective  power  of 
the  vaccine  virus,  at  about  the  same  time  GaJvani  achieved  a  world  wide  reputa- 
tion as  ihe  discoverer  of  galvanism;  Faraday  followed  him  by  making  additional 
idbcoTcries  in  electricity  and  cIcctro>magnettsm;  in  materia  medica,  perhaps,  the 
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great  majority  of  mniical  men  will  admit  the  great  benefit  that  ijuinioe  has  axi- 
ferrcd  upon  th«  human  race;  valuable  innruments  have  been  invented  for  the 
dclection  of  disease ;  to  sanitary  scicace  all  honot  is  due,  as  it  has  greatly  pn>- 
longed  the  average  period  of  hiinian  life,  and  in  the  last  few  yeiiis  has  kept  fttUf 
abreast  with  the  spirit  of  the  times. 

But  notwithstanding  all  these  improv-emcnts  and  discoveries,  the  same  prog- 
ress has  not  been  made  until  recently  in  the  etiology  of  disease.  It  mu&i  be 
acknowledged  that  the  (autet  of  disease,  and  the  understanding  of  ibeni.  lie  at 
the  verj-  foundation  of  successful  medical  ait.  Without  this  knowledge  the  phpi 
cian  is  left  to  his  own  speculations,  or  follons  the  lead  of  some  able  authority  who 
ha^  boldly  marked  out  new  channels  of  thought,  and  whose  theories  (too  oftea 
metaphysical;  have  attracted  adherents  from  all  parts  of  the  world.  In  this  way 
theories  after  iheoricti  have  arisen,  which  have  controlled  the  minds  of  men.  and 
perhaps  for  a  generation  became  the  established  principles  which  guide  in  the 
treatment  of  disease;  we  have  only  to  refer  to  the  practice  of  bleeding,  so  ably 
championed  by  the  great  and  good  l>r.  Rush  of  this  country-,  which  was  only  dis- 
continued when  it  was  found  lu  be  nut  only  unnecessary,  but  positively  injurioui 
in  very  many  cases.  Following  this  radical  treatment  came  the  revival  of  the 
old  but  somewhat  modified  expectant  method,  which  is  practiced  by  physician* 
in  very  many  cases  down  to  the  present  day.  It  consists  in  waiting  and  watch- 
ing for  the  manifestations  ol'  the  diseatse,  and  meeting  the  symptoms,  and  combat- 
ing them  by  treatment  as  they  may  arifte,  suppoiting  the  patient  for  the  approKth 
iDg  crisis,  but  relying  very  much  upon  the  recuperative  powers  of  the  system  to 
expel  the  cau&c. 

These  frequent  and  sometimes  violent  innovations,  natuTftlly  produced  sects, 
or  systems  of  medicine,  which  as  the  world  knows  have  fluctuated  from  one  ci* 
treme  to  the  other.  ITuring  this  conflict  of  opinion  as  to  tlie  cause  and  trcatmcm 
of  disease,  scientific  men  have,  especially  of  late  years,  been  engaged  in  a  spirilcd 
discussion  as  to  the  origin  of  life ;  the  desire  of  men  to  uodentaod  it  hat  bees  a 
subject  of  great  inquiry  for  a  long  time.  Some  have  contended  that  life  had  iu 
Stan  from  inorganic  matter.  Krnest  Maeckcl,  the  philosopher,  is  a  firm  believer 
in  this  theory;  he  goes  so  far  as  to  claim  that  as  carbon,  oxygen,  ntuogcn,  iroot 
sulphur,  etc.,  are  found  in  inorganic  nature,  and  the  same  elements  are  abo 
found  in  animal  and  vegetable  life,  therefore,  that  all  life  must  have  originally 
started  spontaneously  from  the  union  of  some  of  these  elements ;  so  firmly  was  he 
convinced  of  this  that  he  prevailed  with  his  government  to  appoint  a  commission, 
himself  at  its  head,  to  settle  the  question  ;  but  after  long  and  repeated  trials  the 
commission  closed  its  work  without  accomplishing  anything.  This  theory  it  not 
only  accepted  by  many  medical  men,  but  some  of  them  have  applied  it  as  the 
cause  of  diaea&e,  and  believe  that  at  least  all  of  the  epidemic  and  contagious  dis- 
eases  originate  from  spontaneous  generation;  they  believe  that  the  specific  poison 
arises  from  the  decompusition  of  dead  animal  or  vegetable  matter  and  is  difiused 
in  the  atmosphere  and  thus  affects  great  numbers  of  people ;  or  that  it  ituy  be 
generated  in  the  body  of  the  diseased,  or  dead  subject,  and  contracted   by   those 
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}ni  vho  are  exposed  to,  or  oome  in  contact  with  it,  and  tbat  tlie  Xiie,  or  germs 
jnd  present  in  such  cases,  axe  sponuneously  generaicd  in  tbc  body  and  arc 
efTect,  and  iioi  the  cause  of  the  coniagium.  Dr.  Bantlan,  of  Germany',  and 
bghes  Bennett,  of  Great  Britain,  not  only  Uctieved  this  but  made  many  experi- 
'ments  with  various  animal  and  vegetable  infusions,  to  prove  that  life  can  be 
I  staited  from  matter  entirely  destitute  of  life,  Aud  iso  conducive  did  the  cxperi- 
ents  ap|>ear  thai  mauy  were  induced  to  accept  the  theory  as  true.  Bm  these 
■rimcnts  were  shown  to  be  defeclivc,  and  that  the  life  that  swarmed  from  the 
asions,  did  Dot  come  from  the  inert  matter,  but  from  the  minute  and  invisible 
germs  in  the  air. 

While  ihese  views  are  ilill  entcriaincd  by  many  auihoriiics.  ihey  are  luilugo- 
oiled  by  ihc  ablest  scientific  men  of  the  world;  they  have  proven  from  their  re- 
cent discoveries  that  some  of  the  epidemic,  or  infectious  diseases  start  from  germ 
life,  and  so  convincingly  have  they  shown  this,  that  perhaps  the  majority  of  medi- 
cal <icientists  now  believe  that  all  of  these  diseases  originate  from  the  same  cause, 
and  that  no  infection  con  start  from  matter  that  is  destitute  of  life. 

It  was  Schwan,  of  Berlin,  v\\<t  some  years  ago  discovered  that  the  yeast-plant 
wa*  a  living  vegetable  germ,  and  that  when  plowed  in  favorable  conditions  re- 
produces itself  indefinitely,  and  thai  if  the  germ  or  life  in  the  yeast  Is  destroyed 
there  can  be  no  fermentation;  he  also  showed  tbat  meat  exposed  for  any  length 
of  time  10  an  absolutely  pure  air  will  not  take  on  putrefaction,  but  that  when 
exposed  to  the  life  that  is  in  the  air  pulrefaelion  soon  follows. 

But  the  discoveries  of  M.  Patteur,  of  Paris,  were  the  first  that  aroused  gen- 
eral attention  to  the  subject  of  germ  life.  It  was  in  1865  when  he  commenced  a 
series  of  experiments  which  have  culminated  in  placing  his  namcin  the  front  rank 
of  original  investigators.  It  may  not  be  generally  known  that  the  silk  culture  has 
(or  a  long  lime  been  one  of  the  leading  industries  of  France;  in  iSs5  it  pri>duced 
a  revenue  of  one  hundred  and  thirty  million  of  francs,  in  1865  it  v^%  reduced  to 
eight  million  of  francs,  the  cause  was  supposed  to  be  some  disease  which  alTected 
the  silk-worm  and  finally  destroyed  it;  large  sums  of  money  were  olfercd  by  the 
government  to  any  ont:  that  could  find  a  remedy  that  would  stop  its  ravages,  but 
all  efforts  proved  of  no  avail.  Pasteur  at  this  time  commenced  his  work  to  unravel 
the  mystery.  After  long  study  and  many  experiments  he  at  last  discovered  with' 
the  aid  of  his  microscope,  that  the  cause  of  the  disease  was  a  living  parasite;  he 
found  that  the  parasite  first  attacks  ihc  moth,  the  moth  lays  the  e%g  which  being 
affected,  is  transmitted  to  the  now  forming  silkworm;  he  communicated  his  dis- 
covery to  the  Academy  of  Sciences  at  Paris,  and  by  bis  careful  selection  of  healthy 
moihs  and  eggs,  this  great  industry  was  restored  to  its  former  prosperity.  Three 
years  before  this  time  his  attention  had  been  directed  to  a  disease  prevailing  in 
the  vineyards  of  France:  the  grapes  became  diseased,  and  the  wine  produced  from 
them  was  so  injured  as  to  cause  a  loss  to  the  country  of  many  miUioai  of  dol- 
lars. He  discovered  the  cause  to  be  a  parasite ;  after  learning  this,  he  found  from 
further  experiments  that  by  healing  the  wine  to  temperature  of  50°  C.  its  purity 
vraa  fully  restored. 
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Tjriulall,  of  England,  had  for  a  lime  halted  id  ojitnion  betoreen  these  cootescl- 
!sg  forces,  but  Pasteur's  espcrinicnts  added  to  ihc  previous  discoveries  of  Schna 
led  him  u  a  true  scicDlii^t  to  msike  cx|>erimcnts  for  himself.     They  were  carrtnt 
OB  for  3  long  time,  not  an\y  in  his  liboratory  but  in   diff'ermt  pint  of  Ettglaad  i 
and  Scotland,  in  valleys  and  on  the  tops  of  the  higlieti  mountains.     He  selecied  ' 
diflcicnt  animil  and  vegetable  substances,  many  of  Ihcm  the  same  that  were  nm  ! 
by  Dr.  lUMian'^nd  Hughes  Bennett  iu  their  experiments;  they  vere  each  Kpf  i 
riitely  digested  at  a  tempenturc  of  120°  F.,  for  from  three  to  four   hours,  thn 
filtered  and  boiled,  and  each  separate  infu&io»  was  poured  in  glass  jars  so  &u^ 
fully  as  to  admit  of  no  air,  and  hermetically  settled.    He  found  that  thesefml 
could  be  indefinitely  exposed,  and  the  infusions  show  no  signs  of  life,  butcontiniK 
to  retain  their  clearness  and  purity;  one  hundred  and  twenty  uf  these  jus  were 
exposed  for  three  ye^r^,  showing  no  trace  tA  life;  but  when  the  smallest  opeoiu 
was  made,  so  small  that  the  natural  eye  could  not  delect  it,  and  the  air  with  in 
living  matter  admitted  for  the  shortest  tiioe,    in  from   two   to   four   days  tfae 
infusions  became  cloudy  and  soon  swnrmed  with  bacterial  life.    As  the   result  rA 
thoM  prolonged  experiments  he  affirms  "  that  in  one  day  life  has  never  bees 
known  to  arise  independently  of  pre<existing  life,  I  belong  to  the  party  wiudk  1 
claimR  life  as  a  derivative  of  life."     His  experiments  have  been  confimed  by 
Pasteur.  Huxley,  Helmhohz,  and  oihcrs. 

About  this  time  Lister,  the  great  surgeon  of  London,  began  to  sec  that  thti 
germ-life  must  be  the  great  cause  that  prevented  the  healing  of  wounds  in  htt 
ho!iptt.il  practice;  he  changed  his  course,  and  by  the  introduction  of  his  antiseptic 
treatment,  has  brought  about  a  revolution  in  surgical  practice,  and  such  fatal  con* 
plit:attons  as  crysijiclas  and  hospiul  gangrene  will  become  almost  unknown 
when  his  instructions  are  fully  carried  out.  Had  this  treatment  been  tntrodiuxd 
earlier,  thousands  of  lives  would  have  been  saved,  during  the  late  war,  to  As 
large  and  crowded  field  hospitals  of  this  country. 

At  this  stage  of  medical  progress  the  scientific  world  has  reached  a  point  of 
absorbing  interest.  The  microscope,  that  wonderfully  perfected  instrument,  has 
revealed  to  the  gate  of  man  its  countless  array  of  infusorial  life,  and  is  wtestii^ 
from  nature  many  of  her  hidden  secrets.  Pasteur  and  Kocfa,  Cbho,  Klebs,  Cni- 
deli,  and  other  careful  investigators  believed  from  their  experiments  that  nur 
of  the  infectious  diseases  of  the  human  race  and  animals  are  caused  from  genih 
life,  but  it  was  Koch,  of  Germany,  who  scored  the  first  great  success  in  diacov^ 
ering  the  parasitic  cause  of  disease  in  the  human  subject;  he  had  )>te%Hous  to  this 
delected  their  presence  as  the  cause  of  splenic-fever  in  cattle;  after  coiapletiai 
bis  study  of  this  disease  he  turned  his  attention  to  lubcrucutar  consumption  and 
discovered  what  he  calls  a  "rod-shaped  bacillus"  in  all  genuine  cases  of  tttii 
disease ;  from  long  and  repeated  experiments  upon  different  animals  be  at  latf 

I  became  convinced  that  these  organisms  are  the  cause,  and  that  they  occur  coo- 
itly  in  persons  who  are  suffering  from  the  diseases  and   that  the}-  are  dittia- 

^'Kiiubed  by  peculiar  features  from  all  other  minute  organisms.     He  says  that  '*ii 
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is  a  speciric  inrectious  disease  caused  by  a  specific  micro-organism  which  consti- 
totes  in  fact  the  true  tubcicular  virus." 

These  views  are  opposed  by  some  or  the  ablnt  mea  io  the  medical  profe&sLan, 
among  Ihem  Dr.  Formad,  or  Philadelphia,  who  admits  the  presence  of  the  geims, 
but  believes  they  are  the  efleci  and  not  the  cause  of  the  disease;  the  discu!tsion 
is  siill  going  on  but  the  rnast  disiin|:iii^hcd  pathologists  of  both  hemispheres  ac- 
knowledge his  discovery  and  accept  his  cODclustODs;  the  veteran  Austin  Flint, 
Sr.,  of  Neir  York,  being  one  of  the  number.  A(  the  last  meeting  of  the  American 
Medical  Association  at  Washington,  as  its  president,  he  announced  his  concur, 
rence  in  Dr.  Koch's  discovery. 

k  Hui  wc  must  again  turn  to  Pasteur,  of  France,  who  has  taken  another  step 
forward  in  this  new  field  of  study.  Over  four  years  ago  he  commeDced  his  work 
to  discover  ihv  cause  and  prevention  of  hydrophobia;  his  past  experience  had  led 
him  IO  believe  that  in  the  virus  of  many  of  the  infectious  diseases  was  to  be  found 
the  means  to  guard  against  the  infecttDni  that  is  to  say — by  introducing  into  the 
body  of  s  healthy  animal  by  inoculation  a  similar,  but  attenuated  virus,  it  will 
prevent  the  danger  of  the  infection  when  exposed  to  it.  He  commenced  his  ex- 
periments in  the  following  way  t  A  monkey  was  selected  »nd  inoculated  with 
the  microbe,  or  viru.s  of  a  rabid  dog;  the  animal  died,  he  repealed  the  experi* 
mcnt  by  taking  the  virus  from  the  dead  monkey  and  inoculating  a  second  one, 
taking  the  virus  from  this  second  one  he  repeated  it  upon  a  third  monkey,  and 
then  found  that  it  was  almost  innocuotis ;  he  then  took  the  weak  virus  and  inocu- 
lated a  rabbit,  and  found  its  power  increased,  this  last  was  then  used  upon  a 
second  rabbit,  and  he  found  its  intensity  still  more  ioci'eased,  the  vims  from  the 
last  was  then  used  upou  a  third  and  fourth  rabbit  until  it  had  reached  its 
grealesi  strength.  With  this  modified  virus,  varying  in  degrees  of  strength,  he 
inoculated  healthy  dogs,  then  after  ii  time  exposed  them  to  the  bite  of  the  rabid 
animal,  and  found  that  the  bite  did  not  affect  them;  he  then  selected  fony-two 
healthy  dogs,  twenty-three  of  which  were  inoculated  with  this  modified  virus; 
they  were  after  a  lime  allowed  to  be  bitten  by  the  rabid  dog;  no*  one  of  ihcm 
had  the  hydrophobia;  he  now  exposed  (he  nineteen  dogs  that  had  not  been  pro- 
tected by, inoculation  ;  out  of  the  number  fifteen  soon  became  rabid.  After  fully 
satisfying  himself  as  to  its  protective  power,  he  made  his  report  to  the  Academy 
of  Sciences  at  Paris,  he  9I50  attended  the  meeting  ol  the  International  Medical 
Congress  at  Copenhagen,  Denmark,  and  on  the  tith  of  last  August  that  body 
listened  to  his  address,  and  he  repeated  the  experiments  leading  to  his  discovery 
in  detail;  the  latest  repoHs  from  Paris,  recount  his  final  and  complete  triumph. 
A  commission  of  seven  mcinliers  was  appointed  by  the  Academy  of  Sciences  to 
fully  examine  into  the  meriu  of  his  discovery ;  the  commission  repeated  his  exper- 
iments, and  have  made  iheir  report,  that  he  has  succeeded  in  protecting  against 
ihe  viius  of  hydrophobia. 

Now  many,  at  first  thought,  may  regard  this  discovery  as  of  no  great  signifi- 
cance, because  so  few  persons  are  bitten  by  the  rabid  dog,  but  when  we  reflect 
that  it  esubhshes  a  great  law  which  further  experimentation  may  show  is  appli* 
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cable  to  other  infeclious  discascsj  it  nukes  the  qae»tion  one  of  the  greucst  im-j 
portance.     We  koow   now  that  small-pox  originates  from  germ  life  and  thu  ' 
vaccine  virus,  b}'  inoculation  prevents  it;  wc  hare  every    reason  to    believe  thuj 
jfcllow-feTCr  cornea  from  tlic  same  cause  and  that  it  is  this  germ-life  ihat  given 
its  deadly  ipeciBc  contagion.     Dr.  Freire,  of  Rio  Jacciro,  Urazil,  who  lu» 
much  experience  with  yellow-fever,  claims  that  he  has  discovered  the  microbe  of' 
that  disease,  he  reports  thai   he  has  inoculated  four  hundred  persons  with  tb( 
attenuated  virus,  and  that  they  leraaioed  protected  when  exposed  to  the  diieascj 
FuTtbcT  reports  upon  this  subject  are  looked  forward  lo  u-iih  great  intercsL 

When  Hahnemann,  the   founder  of  the   homeopathic  system  of  taediciDl 
announced  his  theory  of  simitars  or  ' '  like  cures  like  "  almost  one  hundred  ye 
ago,  it  met  with  bitter  opposition  and  ridicule  from  the  great  body  of  the  mediadi 
profession  in  Europe  and  in  this  country,  ojipositioD  on  account  of  the  principle-! 
of  the  theory,  and  lidiculc  because  of  the  great  attenuation  of  his  remedies  j  weiej 
he  able  to  rise  from  the  slumbers  of  near  half  a  century  he  would  no  douM  btl 
much  surprised  as  well  as  gratified  lo  find  that  the  foremost  leader  of  medicd  { 
thought  in  the  world,  has  by  the  mo«t  laborious  study  demonstrated  as  a  gnaftrvA 
that  the  cause  that  will  produce  a  disease  will,  if  attenuated,  and  used  by  inocu- 
UtioD  in  a  healthy  subject,  remove  the  condition  which  gives  rise  to  the  diaeaie. 

But  it  will  b«  seen  that  while  Pasteur's  experiments  give  great   weight  to  ttie  ' 
theory  of  Hahnemann,  that  his  attenuations  are  not  as  great,  and  that  when  cu- 
rled beyond  a  certain  degree  of  strength,  the  virus  loses  it  power  to  protect  agaiait 
the  original  cause. 

In  further  confiritution  of  the  germ  origin  of  disease  we  have  the  testinuo)' 
of  t>r.  Crudcli,  of  Rome,  Italy.  In  his  address  before  the  late  Medical  CongtMii 
upon  malaria,  he  sliows  from  his  experiments  with  other  co-workers  ilut  ihecassei 
is  a  living  specific  fcTRicnt,  contained  in  the  soil,  and  that  three  conditions  are  nec- 
essary to  its  production  "  first,  the  proper  temperature;  second,  huinidity  of  the 
soil;  third,  the  direct  action  of  the  oxygen  of  the  air,  acting  upon  the  vegcuble 
ferment ;  these  conditions  acting  together  will  increase  the  ferment  and  cagie  its 
depression  in  the  surrounding  aimosphere."  In  his  experiments  covering  a  pfr 
riod  of  over  five  years,  he  found  that  the  germs  were  in  the  air,  the  soil,  and  in 
the  btood  of  the  subject  suffering  from  malaria. 

The  germ  cause  of  disease  has  also  been  found  in  purulent  ophthalmia,  an  tn- 
fcctious  disea>c  of  the  eye,  occurring  in  new  born  children,  as  shown  in  a  trans- 
lation from  the  French  by  Dr.  Tiffany  of  this  city,  and  published  to  the  St.  Lmo 
AfeJUai  J^umai  for  August.  As  the  result  of  this  discovery,  the  disease  has  beta 
almost  extirpated  in  those  hospitals,  where  the  treatment  for  the  destniciioo  of 
the  parasite  has  been  adopted. 

But  general  public  attention  bad  not  been  directed  to  this  subject  until  the 
recent  disclosures  of  Dr.  Koch  in  his  study  of  Asiatic  cholera,  it  was  natural  thit 
the  appearance  of  this  disease  in  France  would  arouse  the  fear,  and  excite  tlie 
curiosity  of  the  people  on  both  sides  of  the  Atlantic.  It  may  be  known  to  moa 
)f  your  readers,  that  France  and  Germany  each  sent  a  commission  of  iBedical 
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meo  to  AlexAndria,  in  Egypt,  to  asceruin  if  possible  the  cause  of  ihc  disease; 
duriog  Ihe  prosecution  of  iheir  work  one  of  the  memberK  of  the  French  conimt!i- 
sion  died;  this  unfominate  event  put  a  stop  to  their  work.  Tlie  (icrman  com- 
mission, led  by  the  indefatigable  Koch,  not  satisTied  will)  the  stud}-  of  the  disease 
in  Egypt,  went  to  ihc  cities  of  EJombay,  and  Calcutta,  in  India  where  ii  iraa  cno- 
froDled  in  iti  original  home.  When  the  cholera  broke  out  st  Toulon,  and  Mar- 
seilles, in  France,  the  commiittion  went  to  those  points,  to  learn  whether  it  vas 
the  same  disease  that  prevailed  at  Alexandria,  and  in  India.  After  spending 
some  time  at  these  places,  the  commission  returned  to  Berlin.  Dr.  Koch  was 
invited  to  meet  in  conference  with  the  members  of  the  Imperial  Hoard  of  Health, 
the  object  of  the  meeting  being  to  (;et  his  view*  of  cholera;  be  explained  at  some 
length  the  work  that  bad  been  accomplished;  he  discovered  the  comma  shaped 
bacillus,  or  a  parasite  of  a  comma  shape,  which  he  found  much  smaller  than  the 
rod-shaped  bacillus  of  tubercular  consumption;  he  not  only  discovered  this,  but 
he  found  that  they  often  form  into  long  spiral  curves  which  hecallcd  ''spirillum." 
Uoder  favorable  conditions  these  organism*  grow  rapidly,  and  when  cultivated, 
and  seen  in  one  drop  of  meat  infusion  under  his  microscope  they  swarm  in  great 
aumbers;  they  not  only  attain  their  growth  rapidly,  but  they  as  quickly  dtc:  theie 
arc  many  agents  which  he  found  destructive  to  these  germs,  as  camphor,  carbolic 
acid,  quinine,  sulphate  of  copiier,  but  by  far  the  mo&t  destructive  is  corrosive 
sublimate ;  he  says  that  they  are  readily  killed  by  drying.  He  also  says  that  the 
cholera  bacillus  is  never  found  in  connection  with  any  other  disease  than  cholera, 
and  he  is  firmly  convinced  **  that  the  cholera  process  and  the  comma  bacilli  are 
iotiinately  related,  and  there  is  no  other  conceivable  relation,  but  that  the  bacilli 
}>recede  the  disease  and  excite  it/'  For  my  own  part  said  he  "the  matter  is 
proved  that  the  cholera  bacilli  arc  the  cause  of  cholera. " 

He  further  says  that  the  virus  can  be  multiplied  indefinitely  outside  the  body, 
but  does  not  think  it  can  grow  in  rivers,  or  streams  where  the  current  is  rapid, 
but  it  grows  at  mouths  of  drains,  standing  or  stagnant  water,  and  that  any  animal 
or  vegetable  refuse  in  such  places  will  not  only  hold  but  nourish  it ;  subsoil  water 
also  propagates  it  from  the  same  cause;  the  disease  has  a  local  habitation  and  that 
"all  great  epidemics  of  cholera  begin  in  South  Bengal  where  the  condition!!  for 
the  development  and  growth  of  the  bacillus  are  most  perfect. 

It  is  only  upon  the  theory  of  the  germ  origin  of  cholera  that  we  can  satis- 
factorily explain  the  outbreaks  that  occur  in  isolated  places,  or  particular  dis* 
tricts  in  a  city,  or  the  country,  and  while  it  may  attack  high  or  otherwise  healthy 
places,  it  is  well  known  that  the  fatality  is  much  greater  in  low,  damp  and  impure 
localities.  It  will  be  recollected  by  some  of  the  older  citizens  of  Kansas  City 
that  when  the  cholera  prevailed  here  in  )866  it  was  almost  entirely  confined  to 
placet  where  all  the  surroundings  were  favorable  to  its  spread,  and  where  the 
water  supply  was  mostly  from  springs,  or  surface  wells.  In  one  targe  house  near 
the  Mis-soiiri  River  with  many  occupants,  the  dbcasc  broke  out  and  many  died, 
the  bouse  was  vacated  and  supposed  to  be  cleansed  and  disinfected,  it  was  soon 
«lter  reuccupied,  when  the  disease  broke  out  afresh,  and  with  as  great  fatality  as 


it  Am.  From  our  experieDce  with  this  disease  in  the  past.  >Dd  from  the  nvanes 
which  ii  hss  already  made  in  piarts  of  Frsticc  and  Italy,  we  have  rca&oa  tobcliett 
that  it  will  not  only  spread  over  £utO[t«,  but  that  it  will  reach  this  coaoUy,  if 
urgeti[  measures  are  not  taken  to  arrest  it;  as  the  seaton  is  far  advanced  ii  ni^ 
not  touch  our  shores  until  the  early  pan  of  next  year;  the  different  cities  oo  ind 
near  the  Atlantic  Coast  have  orgiinijied  strict  sanitary  regulaiians  to  |u-e%'Ci}t  it 
Has  Kutsas  Oty  been  placed  in  a  proper  state  of  defense  ?  Under  the  abit 
management  of  the  head  of  the  health  deparimeni,  the  health  of  the  city  for  &» 
last  two  years  has  been  very  good,  the  annual  monaliiy  list  is  so  low  as  to  nukt 
it  almost  uuexanipled,  but  there  remains  much  to  be  done  to  guard  against  epi- 
demic disease.  His  timely  warnings  and  sug{(cstions  should  be  heeded  and  Im 
arms  strengthened  with  the  means  necessary  to  place  it  in  a  good  sanitary  co&di- 
tion.  If  this  is  not  done,  the  city  may  suffer  a  calamity  in  loss  of  lile  and  baii- 
ness  such  ax  it  has  never  experienced. 

The  iield  of  medical  investigation  which  we  hare  briefly  presented  to  jroiH 
view  in  this  paper,  is  one  of  ^rcat  extent ;  and  the  facts,  hut  recently  devclopcil 
are  too  cotnplex  to  be  fully  settled  by  the  labors  of  a  few  men,  Pasteur  and  Kock 
bare,  by  theii  discoveries,  already  placed)  their  names  high  upon  the  scroll  of 
fame,  they  have  opened  the  way  through  which  will  continue  lo  flow  ih«  ridioi 
beneGta  to  the  health  and  happiness  of  the  human  race;  but  it  should  be  tecd- 
lecied  that  new-born  tiuths  encounter  opposilion,  and  cannot  in  the  very  oatitTC 
of  the  mental  constitution  of  men,  be  getietally  accepted  in  a  day. 

The  signs  of  the  times  indicate  that  tlie  different  branches  of  scientific  inedi* 
cine  will  be  consolidated  and  crystahzed  into  one  harmonious  system,  the  roogk 
places  will  in  time  be  made  smooth.  The  various  processes  that  will  Ix-ing  about 
this  desirable  result  are  quietly  At  work,  and  will  make  it,  at  no  distant  day,  u 
accomplished  fact. 

Kansas  City,  Mo.,  October,   1884. 
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( TVoMfarum  from    X.  AaitM>.> 

The  first  application  of  sewerage  according  to  Waring's  system,  made  in 
Paris  in  iJiSj,  io  a  quarter  where  all  of  the  unfavorable  conditions  are  combitied, 
has  been  a  coni{>1ete  success. 

The  establishments  drained  by  Waring's  system  leave  nothing  fanher  to  be 
desired  in  a  sanitary  point  of  view,  and  the  tnsemMe  o(  the  drainage  works  hu 
not,  during  the  five  months  it  has  been  in  operation,  given  rise  to  the  least  corn- 
plaint.  The  water.clo8ets  in  the  courtyards  are  no  longer  offensive,  and  tbrir 
presence  would  not  be  suspected,  the  condiiiu  of  the  system  have  never  required 
any  special  cleansing,  no  deposit  has  been  formed  in  the  collecting  sewer  in  Hit 
Rue  de  Rivoli  at  the  mouth  of  the  main,  and  the  air  in  this  nuiin,  cofistsatl; 
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[renewed  and  paning  onljr  over  lecent  matters  moviDg  in  a.  rapid  current  of  water, 
,has  QO  odor. 

The  ofliceri  of  the  citjr  and  the  raembers  of  the  Municipal  Council,  more  par- 
fticularly  inleresled  in  the  ini provemem  of  the  sewerage  of  Paris,  have  watched 
[the  experitnciit  witli'  interest,  and  I  am  pcrmiiied  (o  say  that  the  good  services 
[rendered  bjr  ibc  combined  arrangements  iolroduced  by-  Mr.  Wan'ng  coatnbtitcd 
[largely  to  the  influence  which  led  the  Municipal  Council  to  decide,  in  its  session 
[of  the  nth  of  April,  (88^,  that  the  prelimmary  official  inquiry  which  is  about  to 
[be  made,  and  which  is  the  prelude  of  a  definite  decision  as  to  the  method  of  sew- 
erage for  Paris,  should  relate  both  to  the  direct  discharge  of  household  wastes 
Hnto  existing  sewers,  and  to  their  removal  by  sc]iaraic  sewers. 

It  lieems  certaio  that  within  a  short  titne  the  entire  suppression  of  vaults  and 
lovable  receptacles  fur  fiBcal  matter  will  be  decreed,  as  well  as  those  which 
Inceive  and  retain  excretnenlal  mailers  as  those  which  attempt  a  division,  and 
intended  only  10  retain  the  solid  portions;  and  that  the  immediate  removal 
|of  all  escremental  maticra  and  household  liquids  will  be  accomiJished  by  their 
idirect  discharge  beyond  the  limits  of  the  city. 

These  substances  will  be  discharged  into  tkt  sftetr,  wherever  the  condition  of 

Ihe  sewers  is  suitable ;  ihey  will  be  sent  through  the  tfwer,  that  is  10  <.ay,  by  special 

[conduits  located  wherever  possible  in  the  interior  of  the  large   sewers,  where 

Iheir  immediate  delivery  into  the  sewer  itself  would  not  be  admissible— these 

|>ecial  conduits  to  deliver  inte  the  sewer  as  soon  as  a  point  is  reached  where  the 

Inecessary  conditions  for  the  rapid  and  complete  removal  of  the  discharge  nf  such 

l&f&uents  is  assured. 

'ITiis  is  one  of  the  great  advantages  of  Waring's  system  of  sewerage,  that  it 
[can  as  well  be  established  in  isolated  sections,  constituting  an  auxiliary  and  an 
Economical  complement  of  the  great  system  of  sewers  suited  to  receive  fresh  fccral 
Iter  and  household  waste,  as  it  can,  by  itself  alone,  be  extended  for  the  com- 
(plete  drain^e  of  whole  quarters  or  of  entire  cities. 

Whatever  may  be  the  extension  of  a  series  of  sewers  according  to  Wariog's 
[system,  it  retains  always,  by  reason  of  its  exclusion  of  storm-water,  the  great 
(advantage  of  requiring  only  sniall  diameters  and  reasonable  inclinations  in  which 
[the  %'olumc  of  flow  undergoes  only  slight  variations,  and  for  the  cleansing  of 
l^vhich  relatively  small  <iuantitic3  of  water  suHice. 

The  establishment  and  mainlcniuice  of  a  system  of  sewers  according  to  War- 
ning's system  his  therefore  in  all  cases  the  advantage  of  being  economical. 

Paris,  May,  1884. 
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GEOLOGY    AND    MINING. 


THE    BURLINGTON   GRAVEL  BEDS. 


PROr.    JOHN    D.    PABKEH,    U.    5.    A, 

During  the  summer  of  iS8.t,  snmc  stadcnu  ofilic  Kansas  Agriculturii 
lege,  while  on  a  (geological  excursion  in  Southern  Kansas,  found  on  Shell  UUnd,! 
which  is  located  a  little  tielow  Uurtingion,  a  piece  of  Burlingtoo  gravel  coDUi&ia|| 
a  trilobite.  The  specimen  is  a  ca-st,  small  but  (|uite  perfect,  and  is  evideoilr 
situ,  that  is,  it  bclungs  to  the  gravel.  This  specimen  was  submitted  to  ProC  tXl 
St.  John,  the  accomplished  palteonlologist  of  the  United  Stales  Survey,  vk 
identified  it  as  belonging  to  the  genius  PHiili/>ua,  of  the  Upper  Carbon ifoMk I 
This  find  Is  iniporiant,  due  to  iis  l>earing  on  the  geological  horizot*  of  the  Duilmp-, 
ton  gravel  beds. 

Prof.  Schacffcr,  of  Cornell  University,  found  in  the  gravel,  a  specimefi 
which  was  sent  to  him  for  examination,  a  large  number  of  auall  siliciSed  coralit^ 
the  two  genera  Ftiu-tifiia  and  TrtmUvpftra  being  readily  distinguishable, 
genera  belong  to  the  Silurian.  'Hie  laie  Prof.  Mudge,  who  was  probably 
familiar  with  Kansas  geology  than  any  other  person,  on  a  casual  examinaiioii  of 
the  Burlington  beds  in  the  fall  of  1871,  expressed  the  opinion  that  they  were 
result  of  modified  drift.  The  beds  extend  over  a  Urge  territory  passing  overt 
divide  between  the  Neosho  River  and  the  Verdigrifs,  and  the  gravel  is  foood 
far  north  as  Emporia,  and  as  far  south  as  Oswego.  I  have  found  the  gratd  ill 
walks  at  Topeka  and  Leavenworth.  Tlie  Kansas  River  may  have  been  the  ga-[ 
cral  terminus  of  glacial  action  southward  in  the  Sutc  o(  Kansas,  but  we  find  bonM-l 
ers  farther  south,  and  possibly  there  might  have  be«n  enough  glacial  acuoo  ocO^I 
the  region  of  the  beds  to  have  deposited  rhem.  Or,  perhaps,  the  dnft  may  bifef 
been  modified,  and  the  beds  transported  to  their  present  position  by  sabse<)iHSi| 
agencies. 

Prof.  O.  St.  John  is  of  the  opinion,  however,  that  ihc  beds  are  to  be  coas^J 
ercd  of  local  origin,  and  to  have  been  derived  from  the  Carboniferous,  We  giitj 
the  following  extract  Irom  a  private  letter  of  this  eminent  paleontologist,  vtacfaj 
indicates  his  views  on  the  subject: 

"  In  regard  to  die  chert  gravel   from  the   Neosho   Valley  near  Burh'ngta^ 
Kansas,  it  is  perfectly  safe  to  say  it  comes  from  the cbert  beds  overlying^ I 
heavy  building  limestone  series,  well  up  in  the   Upper  Coal-Measure  series;  S* 
same  thai  crowns  the  highland  emiuencn  south  of  Manhattan,  and  theiKc  ci- j 
tending  south-southwest  into  the  so-called  Flint  Hills  east  of  the  Arkansas  Vsllef. 
in  the  southern  centra]  portion  of  the  State.     It  may  not  be  strictly  a  "gUdsl'j 
grave),  although  these  particular  deposits  might  well  have  in  part  been  the  r«s«ltl 
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f  glacial  agencies  J  but  they  are  to  be  fegarded  as  of  a  local  origin,  as  we  can 
istioclly  trace  them  to  their  native  ledges  osly  a  few  miles  lo  the  west  or  norlh- 
eit  of  their  present  position  ii)  the  gravel  deposits,  to  which  they  niif;hl  have 
en  tranEpoiied  by  the  agtncy  of  ordinary  currents.  But  as  we  do  lind  uninia> 
ikable  evideuce  of  true  eiiatics,  or  traveled  boulders,  as  far  south,  at  least,  as 
be  divide  between  the  Kansas  and  ihc  Neoslio.  it  is  altogether  likely  much  of 
his  cheii  gravel  wa&  transported  by  the  i^amc  agency  that  brought  the  quartzite 
ind  the  boulders  from  their  northern  home,  hundreds  of  miles  away,  to  their 
iresent  resting  place,  in  the  superficial  deposits  of  central  Eastern  Kansas.  As 
ou  request,  I  have  identilied  the  fossils  contained  la  the  chert  i^uartt,  from 
rhich  you  will  find  they  are  all  of  Coal  Measure  age,  and  identical  with  forms 
:curring  in  the  great  chert  beds,  in  titu.  In  the  aforesaid  highlands." 

The  Burlington  Gravel  Beds,  ia  an  economic  view,  have  recently  come  into 
irominence,  and  will  undoubtedly  play  an  important  part  iQ  furnishing  Macadatn 
as  the  streets  of  our  cities,  and  gravel  for  ballasting  railroads,  and  it  is  of  inter- 
to  scientists  to  know  from  what  geological  formation  these  immense  deposits 
uvc  been  derived.  Such  questions  would  be  authoritatively  settled  by  a  scienti- 
c  survey  of  the  State  of  Kansas,  during  which  geologists  would  have  ample  time 
means  for  carelul  examinations  and  mature  opinions. 

The  Legislature  of  Kansas  cannot  much  longer  put  off  the  geological  survey, 
lien  such  vital  interests  are  at  stake  as  the  development  of  the  natural  resources 
a  the  State.     There  is  also  a  demand  on  the  part  of  the  most  intelligent  citizens 
if  the  State,  that  such  a  survey  shall  be  made  at  an  early  day. 


THE  MINING  OPERATIONS  OK  THE  ROMANS. 

Before  the  antiquarian  section  of  the  Royal  Archaeological  Institute,  which 
s  just  been  holding  its  annual  meeting  at  Newcastlc-on-Tyne,  the  Rev.  Joseph 
iBirst,  of  Wadhurit,  read  a  paper  on  this  subject.  He  said:  As  the  Romans 
^adually  vxiended  their  conquest  over  the  world,  Ihcy  became  more  and  more 
,we  of  the  immense  increase  to  their  wealth  that  might  be  derived  from  skill- 
UUy  conducted  mining  opcraiiong.  Indeed,  the  desire  to  obtain  possession  of 
:ch  countries  as  yielded  most  abundantly  the  various  metals  that  were  required 
lor  objects  of  use  or  luxury  seemed  to  have  led  them  to  pu&h  their  conquests  in 
ceruln  specified  directions  rather  than  in  others.  Spain,  a  country  of  gold  and 
ilver  mines,  had  been  called  the  Indies  of  the  old  world.  As  then  Tyre  and 
Carthage  had  sent  Phoenician  colonists  to  establish  their  factories  all  along  the 
COiBt  of  Africa  as  far  as  the  Atlantic,  who  having  crossed  over  into  Europe,  set* 
tied  along  the  far-stretching  shores  of  Spain,  and,  according  to  an  ancient  tradi- 
tion, pushed  their  trading  outjiosts  as  far  as  the  British  Isles;  so  the  Romans  poured 
tnto  Spain  and  reaped  there  tlie  benefit  of  the  discoveries  and  of  the  labors  of  those 
ho  had  been  before  them  in  the  field.  Tunnelings  of  a  Phoenician  origin  might 
RlU  be  seen  in  that  country,  and  there  the  Ronuns  found  mines  of  g"Md,  silver. 
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copper,  tin,  mercury,  iron,  sulphur,  and  Mit.     During  Ihe  republic,  the  SUtedU  ' 
not  occupy  iuolf  much  uriih  the  managetnent  of  mines,  upon   which  it  tooktd 
with  some  disfavor,  but  left  iliern  chieHy  to  the  caie  of  private  entcrpriK.    Vo; 
little  was  known  about  the  principles  that  at  that  time  guided  the  poUcf  of  '^^ 
Romans  in  this  matter,     To  one  nhu  read  the  thirty-third  book    of  the  SaIl 
History  of  Pliny,  it  might  appear  that  iiidiBcrencc  to  wealth  and  compjssw 
their  feUow-creaturcs  were  at  the  bottom  of  this  disfavor  shown   by  the  Re 
in  their  early  hisloiy  for  the  work  of  mines.     Varioiu  proofs  in  support  of  thai 
theory  were  collected  by  Itarba  in  hu  A/^faUurxu.     Ccnatn  it  was,  thai  after  tk 
COtiqucat  of  foreign  lands,  it  was  altogethei  forbidden  to  work  mines  in  Italy,  ik 
mother  country.     Yet  it  was  remarkable  that   i'liny  should  consider  Italy  tl* 
richest  country  in  the  world  for  iniueral  wealth.     However  much  fru{;aliiy,  sa- 
briety.  simplicity  of  manners,  and  disregard  for  luxury  might  have  Iwcn  rirtna 
practiced  by  the   RoinaD5  in  the  early  days  of  the  republic,  they  but  too  often 
yielded  in  later  days  lo  sentiments  of  a  different  order.     It  had  been  lubmitttd 
iha[  the  restriction  limiting  the  number  of  men  to  be  employed  in  the  mine*  cf 
Vercellae  to  five  thousand,  so  that  no  more  sbotild  be  employed  in  the   works  Jl 
one  time  by  the  public  contractors,  was  to  prevent  the  latter  froro  exhausting  the 
mines  under  the  terms  and  by  the   force  of  one  agreement.     Similar  rcstrictioef 
might  have  been  suggested   (or  similar   reasons.     Thus  it  was  forbidden  bri 
decree  of  the  Theodosian  code  to  export  silver  from  the  rich  mines  of  SardinlaJ 
OD  to  the  mainland.     In  course  of  time,  however,  the  greed  of  gold,  so  modir 
inveighed   against  by  the  Roman   moralists,  became  universal   ihroughooi  ibej 
empire.     Mines  and  public  works  of  all  aorta   were  seized  upon,  motK>poliie4,| 
and  administered  by  the  Slate  through  the  agency  of  public  farmers,  called 
oically  ^irM('i7«/.     in  the  days  of  the  republic,  however,  only  the  more  impnrtaMl 
mineral  produas,  whether  in  Italy  or  the  provinces,  were  claimed  as  beloofinc 
to  the  State.     Among  the   works  at  that  time  in  the  bands  of  the  govcmmtal| 
were,  snid  Marquardi,  the  gold  mines  near  Vercelle,  in    Northern  Italy 
ing,  as  already  staled,  5,000  hands;  the  silver  mines   near    Nova    Cs'' 
Spain,  where  to,ooo  men  were  employed,  and  where  the  daily  output  vu  recfJ 
oncd  at  a  value  of  15,000  denarii;  the  gold  and  silver  mines  in    Matcdonu;  aadi 
Uie  tin  and  lead  mines  near  Sisa|>on,  iu  Bjelica,  the  modern  Almaden  in  Aidfj 
Ittsia.     The  uime  fate  fell  to  the  lot  of  a  great  many  other  mines,  which,  wbn  1 
let  out  by  the  revenue  officers  to  those  who  ihUK  came  to  farm  them,  were  deeiB«l 
catxablc  of  yielding  a  goodly  income.     The  greater  portion,  however,  of  ibe 
luuca  throughout  the  Roman  dominion,  were  still  left  in  the  hand^  of  ptiviK 
fpecuUttors.     Iq  fact,  the  heavy  rent  paid  by  private  works  was  more  profit!^ 
to  the  Sute  than  the  smaller  and  more  precarious  sums  paid  by  the  pmbdnm. 
Livy  made  the  express  statement  concerning  the  iron  and  copper  mines  in  M 
donia,  that  they  weic  to  be  left  in  the  hands  of  the  pro%-inciab:  while  of  the  ^ 
and  silver  mines,  he  said  that,  on  the  formation  of  that  country  into  a  Roioai 
province,  they  were  altogether  closed,  though  it  was  related  that  some  ten  yesB 
rd  ihcy  were  reopened  and  let  out  in  the  ordinary  way,  through  the  «»• 


TUB  MINING  OFERATtONS  OF  THE  ROMANS. 


»  to  several  puMkam.  Plutarch  lold  Ibeni  tKat  (here  were  in  his  time  through- 
>ut  Spain  and  elsewhere  gold  and  siker  mines  still  left  in  the  hands  of  private 
Individuals  whirh  had  made  those  who  possessed  them  as  rich  as  CiceKus  had 
Ibecome  by  his  famous  silver  mines.  However,  ihe  mines  of  all  kinds,  which  in 
hhe  time  of  the  republic  were  left 'in  the  hands  of  private  enterprise,  were  \)1  the 
[more  powerful  emperors  seized,  in  part  to  swell  the  public  revenue,  and  in  part 
[to  replenish  the  imperial  private  purse.  Thus,  at  time  went  on,  almost  nil  the 
[rich  and  large  mines  fell  into  the  hands  of  the  head  of  the  Roman  iitste.  Among 
[the  imperial  possessions  must,  therefore,  be  numbered  the  gold  mines  in  Dalmalia, 
[the  silver  mines  In  Pannnnia  and  Dalmaiis,  the  gold  mines  in  Dacia,  as  well  as 
[ihe  tin  nnd  lead,  not  to  speak  of  the  i^old  and  silver  mine«,  in  Britain.  To  these 
Iinight  be  added  the  iron  mines  in  Noricum',  in  Pannonia,  and  in  Gallia  Lugdun- 
|«nBis,  and  the  famotis  copper  mines  in  Cyprus,  and  those  of  Bsctica  in  Spain. 

The  reverend  gentlemen  here  gave  a  minute  and  detailed  accotmt  of  all  that 
known  as  to  the  manner  in  which  smclting-fumaccs  first  came  to  be  used  and 
fterward  developed.  A  curious  side-light  was,  he  »aid,  thrown  upon  the  whole 
l«abject  of  mining  by  the  unraveling  of  the  somewhat  novel  information  to  be 
[leaned  from  the  ancient  inscribed  bronie  tablets  that  were  dt»covercd  in  1676 
a  long  since  disused  ancient  Roman  mine  in  Portugal.  In  conclusion,  he  said 
P«here  were  two  distinct  ways  in  which  State  mines  were  worked  by  the  ancient 
Romans.  Either  they  were  let  by  the  Roman  revenue  officers  10  the  pubiHani, 
ihey  were  kept  in  the  possession  of  the  State  and  were  handed  over  to  the 
£»ralor.  In  the  first  case,  the /BA/xfawt" themselves  undertook  to  pay  the  revenue, 
fixed  sum  for  the  mines  ihcy  farmed,  while  they  themselves  exacted  such  taxes 
[irora  the  owners  or  workers  of  those  mines  M  to  leave  thetu&elves  a  margin  of 
)fit  for  their  trouble.  In  the  the  second  case,  the  imperial  procurators  either 
rorked  the  mines  themselves  at  the  risk  and  profit  of  their  masters,  or  they  let 
them  out  to  companies  or  individuals,  who  paid  ihcm  a  certain  rent  fixed  in  pro 
\»ortion  to  the  number  of  men  employed  in  them.  The  pr<Kurater,  if  he  worked 
the  mine  himself,  had  under  him  a  slave,  who  acted  as  director  of  the  work;  a 
foreman,  whose  ofSce  it  was  to  lest  and  pass  the  work  done;  and  an  engineer,  who 
had  charge  of  the  mechanical  contrivances.  If  thc;>nvttra/i'r  letthc  work  of  the 
mine  out  to  others,  it  was  cither  to  a  single  contractor  or  to  a  cocnpany,  who, 
tieforc  the  law,  had  the  status  of  ptthlkani,  and  were  often  given  that  name.  The 
fuhhtami,  however,  properly  so-called,  were  mere  tax-collectors;  the  former,  or 
the  contractors,  were  real  administrators  of  Ihe  mines.  In  either  case,  however, 
that  is,  whether  the />Wfuni/V/- himself  worked  or  whether  he  let  out  the  mine,  he 
had  all  the  accounts  of  the  commercial  enterprise  to  keep  in  an  office  established 
for  the  purpose.  In  it  iht  prvcural&r  had  under  him  a  clerk  or  regtster-keeper,  1 
steward  or  disbur«er,  a  collector  or  caster  of  accounts,  and  a  treasurer.  Officers 
and  soldiers  were  stationed  to  guard  the  mine,  and  to  keep  order  among  the 
workmen.  For  this  puqusc,  either  a  tribune,  a  centurion,  or  a  dccarto  was  de- 
tached from  his  regular  corps,  and  stationed  in  (he  mining  district,  either  in  n 
position  of  independence,  or  under  the  cooimand  of  (he  frt/ewaifir.     The  work- 
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toea  were  either  common  slaves,  hired  freemen,  soldiers,  or  convicts  and  priHO- 
ett.  During  the  a^e  of  persecution,  Chrisiians  were  tent  in  ihoukandi  to  ibe 
copper  mines  of  Palestine,  and  to  the  various  mineral  or  stone  mines  of  Gltdi, 
the  Thebaid,  and  Cyprus  ;  aa  afier  the  taking  of  Jeiusakm,  the  captive  Jcwa  were 
in  part'coademned  lo  work  in  the  mines  and  quarrtef  of  CgypL  These  poor 
prisoners  were  all,  like  ordinary  criminnU  on  being  condemned  to  ihe  ainci, 
first  beaten  with  rod«.  While  at  work,  their  feel  acre  ke|K  in  irons;  they  had  to 
sleep  on  the  bare  ttround.  they  were  pinched  in  food,  deprived  of  the  tue  or  thr 
Uith,  and  were  almost  naked.  In  the  suUerraneous  mines  each  worknun  bort 
a  little  lamp,  fixed  lo  his  forehead,  to  guide  bis  footsteps  and  serrc  tu  a  lignalw 
others,  while  the  atr  and  stench  of  these  ill-ventilated  caverns  were  so  prtt 
that  the  ill-treiled  laborers  often  swooned  away.  Hiny  tells  how  in  bis  daf 
these  poor  crealtucs  were  kept  haid  at  work  day  and  niKht,  many  of  them  speiKl> 
inti  whole  monllis  underground  without  ever  seeing  ihc  daylight  i  for  the  burdeni 
they  carried  on  their  backs  they  handed  over  to  others,  so  that  the  last  ol  the  lilr 
c«me  near  the  moulh  of  the  pit. 

The  lecturer  concluded  with  an  eloquent  passage  from  one  of  ihe  Itiitn 
wiitlcn  by  t^t.  Cypnan,  the  great  AittcMi  bishop  of  the  thud  century,  in  which 
many  of  ihcae  pultcuUrs  were  set  forth.  It  was,  he  said,  inscribed  to  Neneti- 
Miiu*,  Trltx  una  other  seven,  his  fellow-bishops,  likewise  to  his  fellow-prcffavicrs 
Hiid  dk-AMin*,  and  the  re^l  of  the  brethren  in  the  mineis. — Higinefnng  aitJ  Mmttg 
Jmtmai. 


ANNUAL  REI'ORT  OF  THE  DIRECTOR  OF  THE  GEOIXJGICAL 

bU'KEAU. 

Mn)or  J.  W.  Powell,  Director  of  the  United  Slates  Geological  Survey,  ksi 
iMliaiiiillDd  (0  the  secreury  his  annual  report  of  the  operations  of  chat  bureau  tor 
\\\9  n«cal  year  ended  June  30,  1884. 

I  liB  director  says  that  altogether  the  topographic  field  work  has  been  maicr* 
tally  liH:roaaed.  The  districts  in  which  the  work  has  been  most  cxj)cnUcd  are 
lltf  Nadh  Atlantic  wd  the  South  Atlantic.  It  h»  been  coouicted  in  the  Sduifc 
I'at'lrtr  Hiiil  great  basin  districtit. 

In  Uir  North  Atlantic  district  the  work  of  preparing  a  topographic  map  of 
NvW  Kltglattd  has  been  initialed,  and  a  single  party  has  uken  the  field.  He 
vifik  In  Masiarlui^eils  will  be  pushed  with  vigor. 

Ill  iho  Suuth  Atlantic  district  triangulation  has  been  contiDued  in  the  sootk- 
*in  li'll  of  Ihe  Appalachian  region,  and  five  parUes  have  been  kept  in  the  field, 
t  K«  -"  'K  orranged  were  comprised  in  the  western  part  of  Maryland,  the  nonli' 
, I iliL-rii  ptifU  of  West  Virginia,  southwest  Virginia,  western  Nonh  Car- 
ta, ami  fl«*lern  Tennessee,  and  the  entire  area  surveyed  was  about   19,756 
'<--      A  largo  scale  map  of  the  District  of  Columbia  and  adjacent  pot 
iiM  and  Maryland  has  been  commenced.     In  the  Rocky  Mouotsia 
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iisiricl  the  work  aHni»ised  the  survey  of  the  Elk  MounUin  dbiria,  a  completed 
[map  of  the  neigh borKood  of  Denver,  and  continuatioa  of  the  surveys  of  the  Yel- 
flowstone  Park,  and  the  southern  plateau  region. 

Inihegreai  basin  district  s  detailed  map  ha$  been  mxde  of  the  hydro- 
.  graphic  Imsin  of  Sfono  I^kc  for  the  purpose  of  cxliibiting  its  remarltuhle  glacic 
I  and  volcanic  features.  Iksidcs  carrying  forward  thcgeneral  survey  of  the  Pacific 
lre:gion,  Mr.  Thorepion  has  begun  and  nearly  complelcd  a  detailed  map  of  Mount 
I  Shasta.  A  field  map  cov<;nng  about  14,000  square  miles  in  northern  California 
I  is  now  ready  for  the  use  of  geologists.  The  survey  of  the  quicksilver  districts  of 
'  California  has  been  completed  and  detailed  majM  of  several  districts  constructed. 
Id  geology,  Mr.  Hague  and  his  assisliints  have  been  making  a  systematic 
I  jovestigalioo  of  the  physics  of  geyser  action  in  the  Yellowstone  Park  and  study- 
[ing  other  natural  phenomena.  Dr.  Htjden  has  been  making  a  series  of  examin- 
I  ations  along  the  line  of  the  Northern  Pacific  Railroad,  and  initial  steps  were  uken 
for  a  study  o(  the  natural  waters  of  Montana. 

Dr.  Peale  has  carried  forward  the  pieparallon  of  a  bibliography  of  the  thermal 
(springs  of  the  United  Slates.  Prof.  Chambertio  has  been  studying  glacial  phe- 
nomena, Prof.  Roland  Irving  has  been  classifying  the  archsan  rocks,  and  Mr. 
Israel  Rui»ll  has  continued  and  completed  the  field  examinations  of  ilie  basin  of 
Mono  Lake.  Mr.  Dillcr  has  visited  Mount  Shasta  and  the  aouthern  portion  of 
Cascade  Range  in  connection  with  the  survey  of  that  range.  Mr.  McGee  has 
made  a  thorough  geological  reconnaiGsance  from  the  District  of  Columbia  as  a 
[Center  of  the  interesting  zone  extending  from  the  upper  Hudson  10  the  James 
Kiver.  Mr.  Emmons  has  practically  completed  the  field  work  in  the  Silver  GifT 
district  of  his  economic  studies  in  Colorado,  ane  will  now  proceed  to  the  study 
of  the  Gunnison  region.  At  present  his  attention  has  been  turned  to  problems 
connected  with  ihe  water  supply  of  Denver.  Mr.  Becker  has  continued  his 
investigation  of  the  quicksilver  mines  cf  California  and  has  completed  his  field 
work. 

While  supervising  the  collection  of  palseontologic  matter.  Prof.  Marsh  baa 
given  attention  chiefly  to  the  study  of  the  material  already  accumulated,  and  the 
preparation  of  monographic  reports.  His  last  memoir  described  a  remarkable 
order  of  birds  furnished  with  teeth,  and  one  now  in  press  desciibes  an  order  of 
extinct  mammals,  the  [)inDCcraia.  A  third,  which  approaches  completion,  treats 
of  Ihe  Saurpoda,  an  extinct  reptilian  order,  several  species  of  which  were  of 
gigantic  size.  Dr.  White  has  continued  his  studies  of  the  invertebrate  fossils  of 
the  latter  geologic  ages,  following  the  Missouri  River  for  1,000  miles  in  a  row> 
boat.  Mr.  Ward  has  undertaken  the  preparation  of  n  bibliography  of  paleo- 
botany. In  chcmic  work,  a  laboratory  has  been  established  to  meet  a  demand 
for  the  determination  of  chcmic  problems.  The  physical  investigations  by  Dr. 
Carl  Bams  have  been  continued  chiefly  with  a  view  to  the  measurement  of  high 
lemperaturcs.  He  has  also  continued  an  investigation  on  the  conditions  of  sub- 
sidence of  very  fine  parttcles  suspended  in  liquids,  a  subject  of  great  geologic  im> 
portance. 


Mr.  Williiras'  statistics  on  the  mineral  production  of  the  United  Suics  ior 
the  year  1883  will  be  published,  together  witb  those  0(1884,  id  a  volume  U 
appear  in  the  spring  of  1885. 

Mr.  McGee  and  Prof.  Hltchcoclc  have  beer  at  work  upon  a  prelimiiuuy  mif 
of  the  United  States,  on  which  will  be  reprCKnted  the  present  status  of  knowl- 
edge relating  to  aieal  geology.  In  this  connection  a  thesaurus  of  American  geoV 
ogic  [jromotiotis  has  been  projected,  and  much  work  done  thereon.  With  tiu 
thesaurus  a  second  map,  embracing  New  York,  Pennsylvania,  and  New  Jcney, 
has  been  projected.  Much  work  has  also  been  accomplished  in  ihe  prejuritiira 
of  a  bibliography  of  North  American  geology. ^AVw/W  RtfvMitam. 


CORRESPONDENCE. 


ARCTJC    EXPLORATION. 


Editor  Riview  ;— Io  the  August  number  of  the  Kansas  Citv  Rkvicw  w 
SciKMCE,  under  tlie  title  of  ■•  Arctic  Corps  of  Explorers,"  I  ad^-ocaied  a  plan  of 
Arctic  exploration,  which  will  doubtless  save  very  much  of  the  lo«s  of  life  aad 
money  which  has  been  entailed  on  the  world,  by  a  hundred  expeditions,  fat  tl« 
last  eight  hundred  years.  'Phis  plan  of  employing  the  Innuits  has  been  in  caj 
mind  a  long  time,  but  as  it  was,  as  far  as  I  know,  new  to  the  world,  I  put  it  fonk 
with  hesitation,  simply  a*  a  germ,  for  the  consideration  of  practical  exploters: 

While  attending  the  British  Association  of  Science  at  Montreal.  I  fimunaielj 
met  the  Arctic  explorer  LieuL  P.  H.  Rjy,  U.  S.  A.,  at  the  brilliant  reception 
given  by  Sir  NVtlliam  Dawson,  and  learned  from  him  that  he  bad  been  irsing  tli< 
Innttiti  in  his  work  of  exploration  for  two  years,  with  the  most  5.iti«factory  refolts. 
It  will  be  remembered  that  Lieut.  Ray  led  a  polar  expedition  up  the  western  oOitt 
of  North  America  about  the  time  that  Lieut-  Grcely  de|)aited  on  bis  expedi- 
tion, to  plant  colonies,  on  Captain  Howgate's  plan.  Lieutenant  Ray  employed 
Innuiis  on  his  expedition,  during  which  he  never  lost  a  man,  but  brought  back 
his  whole  party  alive,  and  in  good  condition.  This  very  success  probably  led  lo 
very  liiile  being  said  about  his  expedition,  which  was  evidently  conducted  on 
common  sente  principles,  and  showed  that  Lieut.  Ray  has  the  personal  qualilin 
and  practical  knowledge  of  a  successful  Arctic  explorer. 

Lieutenant  R.ty  has  very  kindly  sent  me  Ihe  following  correspondence, 
which  I  take  great  pleasure  in  publishing,  as  he  has  had  a  wide  experience  ia 
Arctic  exploration,  and  has  put  Ihe  plan  of  employing  the  Innuits  to  a  practical 
test: 

''Chaplain  Parker.  U.  S.  A.,  in  advocating  the  organization  of  a  corps  of  Aic- 
xplorers,  and  in  suggesting  that  the  Inu  be  utilized  in  (he  work,  takes  a  itcp 
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in  tbc  right  direction,  aod  while  I  mvf  diugree  with  him  on  maxxy  of  the  points 
of  detail,  I  fully  concur  with  him  in  the  main,  and  hope  that  before  many  years 
have  e)»p«ed  we  8h:ill  <;ee  several  such  cor[>s  in  the  field,  and  that  the  work  wQI 
be  vigoinusly  pushed  until  mnny  of  ihe  problems  of  meleoiology  and  tnagneiism 
are  aolred.  And  this  work  can  be  done  without  risk  to  human  Ufe.  in  any  lati- 
tude  heretofore  allaincd,  if  our  {leople  will  tinly  leum  the  h;ihits  and  customs  of 
the  Arctic  highUnder,  and  conform  to  them  while  in  that  region.  ^VhJle  I  am 
in  favor  of  employing  the  Inu  in  every  capacity  but  that  of  observer,  L  am  not  in 
favor  of  either  educating  him,  or  bringing  him  down  to  a  lower  latitude  for  any 
instruction  whatsoever.  Take  him  just  a^  he  is,  in  his  most  primitive  condition, 
with  his  faculties  all  sharpened  in  his  slrugg^lc  for  cmtence,  and  he  \%  the  most 
useful  man  the  explorer  can  have,  for  he  can  teicb  us  in  the  an  of  wood-craft 
and  ice-craft,  and  he  has  inktrittd  that  peculiar  instinct  of  the  wild  hunter  that  no 
man  can  ever  learn,  after  he  has  attained  maturity. 

"  We  can  never  hope  to  make  a  scientific  observer  of  the  Inu,  conset)ueatly 
anything  we  should  be  able  to  tench  him,  would  only  tend  to  draw  him  away 
from  his  old  hahibi,  and  to  blunt  the  very  faculties  we  are  so  anxious  to  cultivate. 
For  it  is  an  art  for  a  man  to  be  able  to  go  into  that  inhos[»labIe  region  ami  main* 
tain  himself  with  comparative  comfoit  without  fuel,  and  without  any  shelter  except 
such  as  he  can  construct  from  the  frozen  snow,  and  if  necessary,  draw  bis  subsist* 
ence  from  a  region  that  to  the  inexperienced  seems  absolutely  destitute  of  animal 
life.  Jo  the  region  where  Franklin's  party  perished  the  Inu  lives  in  comparative 
comfort,  and  with  the-death  of  Jens  died  the  last  hope  of  Grccly's  starving  party, 
and  Schwatka's  experience  shows  what  a  man  can  do  who  will  intclligcndy  make 
use  of  these  people  as  they  are. 

"  During  my  stay  iu  the  Arctic  I  traveled  over  700  miles  by  sledge  through 
an  uninhabited  region.  All  journeys  were  made  without  tents  and  fuel,  a  small 
kerosene  stove,  that  consumed  only  one  gallon  of  oil  every  twenty  days,  being 
used  to  melt  ice,  and  I  never  suffered  from  cold,  and  my  experience  teaches  me 
that  the  fifn^/tn//  fot  a  successful  Arctic  expedition  for  jcientific  research  beyond 
points  where  a  ship  can  penetrate  should  be  made  up  in  the  following  manner: 

"  First.  A  chief  of  parly  who  has  passed  at  least  one  year  north  of  the  Arc- 
tic Circle  among  the  Inu. 

"Second.  The  staff  of  scientific  observers  necessary  to  carry  on  the  wofk 
contemplated. 

'•Third.     One  competent  cook. 

"  Founh.     One  Canadian  half-breed  to  each  sled  e<iuipped. 

"  Fifth.  One  Inu  and  wife  to  each  sled,  the  man  lo  hunt,  guide  and  build 
snow  huts;  the  woman  to  keep  fur  clothing  and  foot-gear  in  order. 

**  With  such  an  outfit,  the  region  to  which  an  energetic  man  can  penetrate  fs 
limited  only  by  the  siKtrcs  of  the  eternally  frozen  sea  " 

P.  H.  R*v. 

Washimgtok,   D.  C,  October  9,   i8£4. 


In  coiiclosioD,  I  would  vcDtitre  lo  suggest,  liefore  anjr  more  costly  eipe& 
tions  arc  sent  out,  probably  to  be  sacrificed  amidst  polar  sdows,  that  LicotenaDt 
Ray  be  put  at  the  head  of  a  cotDpatativcly  small  and  inexpensive  polai  expcdi- 
tion,  and  empowered  to  employ  the  Innuita  in  accordance  with  his  plan  pub- 
lished in  this  article.  Let  us  prosecute  arctic  exploration  on  romm^n  semsf  fhmO' 
fits,  and  »ive  any  further  unnecessary  lots  of  valuable  lives  and  expenditure  of 
8uch  princely  sums  of  money.  The  quc^itions  lying  around  about  the  polar  re* 
gions  are  of  great  value  to  science,  but  they  can  all  be  solved  without  such  a  (eir 
ful  loss  to  all  enlightened  nations  as  has  been  entailed  for  the  last  eight  huedred 
years. 

John  D.  Parkjjl 
Fort  Havs,  Kansas,  October  15,  1884. 


THE  COLEOPTERA  Of  KANSAS.- A  Cokkbction. 


WARREN    KNAtTS. 
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In  the  April  number  of  the  Kbvibw,  in  the  article  on  the  "  Diatributica  of 
the  Coleoptera  of  Kanian"  the  statement  ts  made  thnt  In  the  number  of  species 
and  varieties,  Kansas  i»  surpassed  only  by  Michigan  with  thirty-five  hundred  tpedes, 
and  by  the  Disutct  of  Columbia  with  twenty-six  hundred.  The  statement  in  regard 
to  the  number  of  Michigan  coleoptera  was  based  on  the  '*  Catalogue  of  the  Col- 
eoptera of  Michigan  "  by  Messrs.  Hubbard  and  Schwari.  My  attention,  how. 
ever,  has  been  called  by  Professor  Snow  to  the  fact  that  the  above  catalogue  it 
of  the  upper  and  lower  peninsulas  separately,  and  that  consequently,  many  spe- 
cies are  given  twice.  This  1  had  overlooked,  so  that  my  estimate  of  thirty-five 
hundred  species  is  almost  one-half  beyond  the  actual  number  in  the  catalogued 
Hftt.  Kansas  therefore  stands  at  the  head  of  the  States  in  the  list  of  beetles,  and 
it  surpassed  only  by  the  litUe  District  of  Columbia,  whose  beetle  fauna  has  been 
carefully  worked  up  by  the  veteran  entomologist,  Henry  Ulkc.  of  Washington 
City. 

Salina.  Kaksas,  September  6,  1S84. 
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?KT  DF  TNI  CoHuisstoNKK  OF  EDUCATION  roR  i8dz-63  :     Hoo.  John  Eaton. 
Octavo,  pp.  1165.     Government  Printing  Office,  18S4. 

The  thirteenth  Annual  Report  of  the  Commissioner  of  Educarion,  jtisl  issued, 
U  fully  equal  to  its  predecessors  in  point  of  interest,  in  the  importance  of  subjects 
ecussed,  their  methodical  arrangement,  and  wise  treatment,  while  the  informs- 
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lion  fwnented  is  or  much  more  recent  dale  ihan  ih^t  usually  girco  in  reports 
whose  iitformxiion  \%  collected  frnm  such  a  vasi  territory  and  through  so  matty 
instrumcnialiiics,  covering,  as  it  docs,  the  year  closing  June  30,  1883. 

Litile  ipace  is  given  in  the  report  to  a  sutement  of  the  general  work  of  the 
office  aside  from  the  summar}-  of  educational  data  which  is  prepared  annually,  as 
anything  like  a  full  statement  of  such  general  work  would  retiuiic  m5rc  space 
than  the  Commissioner  has  at  his  disposal. 

The  contents  of  the  appendix  consist  of  abstracts  oT  the  official  reports  of  the 
school  officers  of  States,  Territories,  and  cities,  314  pages,  and  statistical  tables 
relating  to  education  in  the  United  Slates,  548  pages.  These  with  the  Commts- 
missioner's  report  proper  (393  pages)  and  the  index  (10  pages),  make  up  a  voN 
ume  of  1,165  P^e*- 

The  following  circulars  of  infOTmatton  hiive  been  printed  and  distributed 
since  the  enumeration  in  the  previous  report : 

No.  I,  rSSa.  The  inception,  organization,  and  management  of  training, 
schools  for  nurses.     28  pp. 

No.  3,  1883.  Proceedings  of  the  Department  of  Superiatendeuce  of  the 
N&tional  Educational  Association  at  iu  meeting  at  Washington,  March  31-33, 
1883.     112  pp. 

The  University  of  Bonn.     67  pp. 
Industrial  art  in  schools,  by  Charles  G.  Leiand,  of  Fhiladcl- 


Xfatemal  schools  in  France.     14  pp. 

Technical  instruction  in  France.     63  pp. 

Legal  provisions  respecting  the  examination  and  licensing  of 

Co-cducaliou  of  the  sexes  in  the  public  schools  of  the  United 


No.  3,  t88i. 

No.  4,  1883. 
phia.     37  pp. 

No.  5,  1881. 

No.  ti,  t88s. 

No.  t,  1883. 
teachers.     46  pp. 

No.  3,  1883. 
States.     30  pp. 

No.  3,  1883.  Proceedings  of  the  Department  of  Superintendence  of  the 
National  Educational  Association  at  its  meeting  at  Washington,  February  3o-t>, 
1883.     81  pp. 

The  foUowiog  bulletins  have  also  been  isaued:  Instruction  in  morala  and 
civil  governmL-nt.  4  pp.  Naiional  Pedagof^tc  Congress  of  Spain.  4  pp.  Natu- 
ral Science  in  .secondary  schooU.  9  pp.  High  schools  for  girls  in  Sweden.  6 
pp.  Comparative  statistics  of  elementary,  secondary,  and  superior  education  in 
sixty  principal  countries.     Sheet.     Planting  trees  in  school  grounds.     8  pp. 

In  addition  to  these  publications  a  special  report  of  three  hundred  and  ninc- 
KCn  pages  on  "Industrial  education  in  the  United  Slates"  was  prepared  and 
primed  in  compliance  with  a  Ksoluiion  of  the  Senate. 

The  number  of  copies  of  each  circular  or  bulletin  isaued  has  been  iocrcased 
to  supply  the  correspondents  of  the  office,  and  several  of  those  most  in  demand 
have  been  reprinted. 

As  a  matter  of  interest  to  our  more  ioimediate  subscribers  we  note  that, — 

"  The  schools  of  Missouri  seem  10  be  io  a  very  prosperous  condition,  aU 
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tltoiigh  the  statistics  ore  far  Uota  coini>lcle,  a^  muiy  counties  failed  toreiiorttollj'. 
There  were  18,239  ™^c  pupils  in  attcndioce  at  the  public  schools,  which  wet« 
more  numeroiiB  by  137,  the  buildings  used  for  school  purjioses  by  3*8,  and  id6- 
lional  sittings  by  11,573.  Teachers  uumbcrcd  1,306  more;  reccipis  increud 
$257,016  and  expenditures  $(01, «46-  Ad  appareot  decrease  in  aticodancc  of 
colored .  youth  at  school  is  explained  by  the  fact  that  thirty-iwo  counties  did  nut 
report.     Eighteen  fewer  schools  for  colored  youth  are  meniioned." 

Also  (li»[, — "  Very  gratifying  progress  is  school  work:  is  apparent  in  Kaasss 
in  i!)8i-S2.  Increases  arc  noted  in  cliildreii  of  school  age,  in  enrollment,  ia 
average  daily  attendance,  in  school  districts  organized  and  rc|>orting,  in  dlsthcu 
with  three  niootlts'  school  or  more,  in  the  average  length  of  school  term,  and  in 
the  number  of  school-rooms.  Tbe  women  teaching  received  $1.46  more  nnonthljr 
imy  on  an  average.  The  receipts  and  expenditures  of  public  schools  increased, 
the  former  by  $318,458  and  the  laiicr  by  $197,839,  An  inaeasc  of  $32,109  in 
the  amount  of  available  school  fund  was  also  reported." 

The  Commiiisioner  recommends  among  other  things: 

T.  That  the  oflice  of  superinieudeni  of  public  instruction  for  each  Territory 
be  created,  to  be  filled  by  appoimoocnt  by  the  President,  the  compensation  to  be 
fixed  and  paid  as  in  the  case  of  other  federal  appointees  for  the  Tcrriiorica. 

3.  That  the  whole  or  a  poriioo  of  the  net  proceeds  arising  from  the  sale  o( 
public  lands  be  set  aside  as  a  special  fund,  the  interest  of  said  fund  to  be  dindcd 
annually  pro  rata  among  the  several  States  and  Territories  and  the  Distria  d 
Columbia,  under  such  {irovisions  in  regard  to  amount,  allotment,  expenditure, 
and  Biipcrrision  as  Congress  in  its  wisdom  may  deem  6t  and  proper. 

3.  The  enactment  of  a  law  requiring  that  alt  facts  in  regard  to  national  aid 
to  education  and  all  facts  in  regard  to  education  in  the  Territories  and  the  Dis- 
trict of  Columbia  necessary  for  the  information  of  Congress  be  presented  ihrough 
this  office. 

4.'  An  increase  of  tbe  permanent  force  of  the  office.  The  experience  of  tbe 
ofiice  indicates  clearly  that  the  collection  of  educational  information  and  poblica- 
tion  of  the  same,  as  required  by  the  law  regulating  it,  cannot  be  properly 
willi  ibc  present  limited  clerical  force. 


HiSTOkv  OF  THE  Repudlioak  Pariv;  By  Frank  A.  Flower.  (Illusirated.) 
Ocuvo,  pp.  623.  Union  Publishing  Co,,  SpringiicSd,  III.  For  sale  by  M. 
H.  Dickinson. 

'Jilts  work  is  essentially  historical,  and,  while  necessarily  partisan  in  its  char- 
acter, is  accurate  and  authentic.  It  commences  with  the  origin  of  the  Republi- 
cao  party  and  traces  its  growth,  with  biographical  sketches  of  its  early  leaden^ 
from  its  inception  down  to  the  present  day.  Ir  -jditioa  to  this  it  is  a  compca- 
dium  of  inloimation  upou  all  political  movemema  with  the  past  quarter  of  a  ceo- 
titry,  including  the  salient  features  of  the  virious  campaigns,  accounu  of  Repub- 
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lican  convemions,  the  acttnioislrattoos  of  the  several  Republican  presideols,  witb 
copious  tables  of  statistics  of  a  valuable  naltire. 

While  intended  a-i  a  work  of  [icrmancDt  value  and  not  merely  as  a  campaign 
document,  it  will  b*  found  very  useful  to  speakers  and  writers  for  the  latter'pur- 
poscs  during  the  campaign  aad  as  a  reliable  book  of  lefereocc  in  their  libraries 
afterwards. 


LeccMDS,  Lyrics  and  Son^jets:  By  Frances  L.  Mace.  Second  editkm.  la 
mo.,  pp.  127.  Cupplcs,  Upham  St  Co.,  Boston,  1884.  For  sale  hj  M.  U. 
Dickinson.     $1.35. 

These  poems  have  been  very  favorably  received  by  the  critics,  as  well  as  by 
OTdinar}'  readers,  and  it  is  not  too  luuch  to  s;iy  that  many  of  the  pieces  give  proof 
of  a  true  poetic  spirit,  if  not  of  real  genius.  No  one  can  even  glance  through  the 
book  without  acknowledging  this,  and  the  reader  who  devotes  proper  time  to 
their  peiu»al  will  recognize  it  more  and  more  as  he  becomes  familiar  with  the 
author's  style  and  tone  and  enters  into  her  spirit,  ll  is  certainly  a  book  that  will 
increase  her  reputation  as  a  sincere  writer  and  true  poet  wherever  it  is  read. 


By  Chillon  B.  Allen.  M. 
Fowler  &   Wells,    New 


Tke  Man  WoNDKuruL  is  thi  House  BKAt;rinJL: 
!>.,  and  Mary  A.  .Allen,  M.  D.     umw,,  pp.  370. 
York.     For  sale  by  M.  H.  Dickinson.     $1.50. 

The  authors  of  this  book,  which  is  a  treatise  on  physiology  and  hygiene,  are 
hukband  and  wife,  both  doctors  and  both  former  teachers.  They  have  adopted  the 
above  title  and  thrown  the  text  into  the  allegorical  form  as  a  more  attractive  and 
ad  captandum  meaos  of  securing  readers  who  would  lay  aside  unread  a  work  on 
the  same  subjects  under  the  ordinary  title. 

The  human  iKtdy  is  "  House  Beautiful,"  and  its  inhabitant  the  '*  Man  Won- 
derful." The  building  of  the  house  is  shown  from  foundation  to  roof,  and  then 
we  are  taken  through  the  dilTcTent  rooms,  and  their  wonders  and  beauties  dis- 
played to  us,  and  all  this  time  we  are  being  taught — almost  without  knowing  it — 
Anatomy,  Physiology,  .and  Hygiene,  with  practical  applications  and  suggestions. 

We  are  then  introduced  to  the  inhabitant  of  the  house,  "  The  Man  Wunder- 
fal,"and  learn  of  his  growth,  development,  and  habits.  We  also  become  ac- 
qoaintcd  with  the  gursis  whom  he  entertains,  and  find  that  some  of  them  are 
doubtful  acquaintance!,  some  had,  and  some  decidedly  wicked,  white  others  arc 
\Try  good,  company.  Under  this  form  we  learn  of  food,  drink,  and  the  effects 
of  narcotics  and  stimulants. 

The  Table  of  Contents  by  chapters  has  these  striking  subjects  :  The  ' '  Foun- 
dations," which  are  the  bones.  The  "Walls"  arc  the  muscles,  while  the  skin  and 
'  hair  are  called  the  "  Siding  and  Shingles,"  The  head  ii  an  "  Observatory,"  in 
which  are  found  a  pair  of  "  Telescopes."  and  radiating  from  it  are  the  nerves, 
compared  to  a  "Tclegiaph"  and  "  PHonograpb."     The  communications  arckept 
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up  with  the  "  Kilchen."  "  DiDing.Room,"  "  Bmlcr's  Pamry."  "  laundry,"  laj  | 
"  EngiDc."  The  house  is  heated  by  a  "  Furoace."  and  which  is  also  a  "  Svpi ' 
Majiuraciory."  Nor  is  the  houi«  vithout  mystery,  for  it  (Contains  a  jiDmber  ofl 
"Mysterious  Chambers."  It  is  protected  by  a  wondw/ul  "  Burglar  AIuk,'! 
and  watched  over  by  various  "Guardians."  A  pair  of  charming  "  Windon*! 
adorn  the  "Facade,"  and  a  "  Whispering  Gallery"  ofTers  a  delightful  labyrinth' 
for  our  wanderings. 


FoRRSTKV  or  NoKTHEKN  RiTSSiA  AND   Lands   BcYOsn :      Compiled    by  Jolm 
Croumbic  Brown,  LL.D.     ismo..  pp.  179.     Edinburgh.     Oliver  &  BovdL] 
1884- 

FoRESTRv  or  THK  Ural  Mouktains :     John  Crourabic Brown,  I.I..D.     tnxx,! 
pp.  iS9.     Edinburgh,  1884.     Oliver  &  Boyd. 

The  above  named  voUimes  make  up  thirteen  vqrks  upon   forestry  by  l^iid 
indefatigable  investigator  and  writer  upon  this  stibject,  moet  of  which  have  bccij 
noticed  in  the  Kkvirw  during  the  past  four  or  Sve  years.     They  are  all  desigoe 
M  supply  British  stutlcnis  of  foresiT}'  with  valuable  information  obtaioed  by  ifai 
author  from  foreign  travel. 

The  awarding  committee  of  the  Inlernational  ExhilMtion  of  Forest  Produ 
and  other  objects  of  interest  connected  with  forestry,  selected  to  awaid  preiaiin 
on  foresial  literature,  spoke  in  high  terms  of  the  works  of  Or.  Brown,  who, 
a  member  of  the  committee,  could  not  compete  for  the  premium.     Each  o(  Dr.j 
Brown's  works  is  complete  in  itself,  though  an  integral  part  of  aseries  of  rolt 
in  course  of  publication,  designed  to  familiarise  studeat£  in   fore^ttry   with  ihf' 
applications  of  forest  economy  in  different  lands;  and  Dr.  Brown's  personal  ac- 
quaintance with  the  systems  pursued  in  most  countries  of  the  continent  of  EnTOpt 
was  found  of  special  service  to  the  committee. 

In  a  prairie  country  like  thai  west  of  us  a  complete  knowledge  of  foinuj, 
must  necessarily  be  found  of  the  greatest  advantage,  and  we  cannot  avoid  rccont'^ 
mending  to  the  State  Boards  of  Agriculture  of  Kansas,  Nebraska,  Colorado, 
[he  purchase  of  a  full  set  of  these  works. 


A  Migration  Lf.oekd  of  tbe  Creek  Inoiaks:     By   A.  S.   Gatschet.     Vu 
umc  I.     Octavo,  pp.  351.     Published  by  D.  0.  Brinion.  Philadelphia,  iS&i-j 

This  Is  Volume  IV  of  Brinion's  Library  of  Aboriginal  American  Lilersture,| 
and  is  the  result  of  protracted  and  careful  study  of  the  language  and  ethnok 
of  the  Creek  tribe  and  its  eihuic  congL-nert. 

The  story  related  in  these  pages  is,  as  its  author  states,  wholly  legeadaiy,  isj 
its  first  portion  even  mythical;  it  is  of  a  comparatively  remote  age,  cxceedinitTJ 
instructive  for  elhnogiaphy  and  for  the  development  of  religious  ideas;  it  is  Nlj 
rUiat  sort  of  tiaitftU  which  we  like  so  nfhch  to  meet  in  the  mutual  prodnctiooil 


SUrr  AifD  PLAIfRTS  FOft  N0VBM8RR,  1SS4. 

[ol  our  aborigines,  ind  afTotds  stiiking  instances  of  the  debasing  and  brutalizing 
iafluence  of  the  uareslrict«d  belief  in  the  supernatural  and  miraculous. 

The  volume  is  divided  inio  two  parts,  ihe  first  comprising  :  The  stiuihem 
families  of  Itidiansj  I — The  Linguistic  Groups  of  the  Gulf  Suies;  II — The  Ma&- 
koki  Family;  III — The  Creek  Indians.  The  second  part  ts  made  up  of  the 
Ka>i-hu  Migration  Legends,  which  includes  Indian  migration  legends,  Migra- 
tion Legends  of  the  Creek  Tribes,  Tchikillis  Kaai-hla  Legend,  the  text  and  the 
Iran  station. 

Professor  Gaischct  has  for  years  made  the  ethnology  of  our  Indian  tribes  his 
study,  and  this  volume  is  one  of  the  results.  It  evinces  great  labor  in  investigat- 
ing nod  <:oin]>iling  authorities,  as  well  as  in  working  out  his  conclusions.     The 

1'tra.tislation  of  the  migration  legend  is  by  Dr.  Brinton,  the  accomplished  editor  of 
ibe  scries  above  referred  to. 


ASTRONOMY. 


SUN  AND  PLANETS  FOR  NOVEMBER,   tSS^- 

W.    PAWSON,    .VtCBLAMD,    IND. 

The  Sun's  usual  motion  ea.itward  brings  it  to  R.  A.  14  hours  29  minutes 
LNovembcT  1st,  and  16  hours  39  minutes  on  the  30th.  Its  declination  »}uih  oo 
tthc  ist,  is  14°  44';  and  31"  48'  on  tlic  last  day  of  the  month.  The  length  of 
lays  will  thus  decrease  during  the  month  from  10  hours  39  minutes  to  9  hour> 
[34  miDutes.  Sun-spots  were  numerous  in  the  early  pan  of  October;  ninety-fiie 
I  being  obwrved  on  the  2d.     But  only  ten  were  visible  on  the  itith. 

Saturn  rises  on  the  ist  of  November  about  6:30  P.  M.  Its  declination  is  31° 
[.48'  N  ;  nearly  as  far  north  of  east  at  rising  as  the  Sun  is  in  longest  days.  So  that 
Ithis  interesting  planet  is  DOW  very  convenieot  for  observation.  Saturn  t<  now 
[retrograding — moving  westward  among  the  stars.  It  is  just  north  of  a  small  star 
](Zeta  Tauri)  and  nearly  half  way  from  .Mdcbaran  in  the  big  h.  to  the  twin  stars 
[Castor  and  Pollux.  Jupiter  rises  near  1  A.  M.  on  the  ist,  scTcral  degrees  north 
[of  cast;  90  it  is  still  a  morning  star;  being  very  l>righl  and  conspicuous,  a  little 
St  of  the  fixed  star  Regulus.  Although  Venus  is  slowly  waning  in  brightness, 
Lit  is  still  a  fair  rival  for  Jupiter,  and  about  two  hours  east  of  it.  The  phase  of 
I  Venus  is  somewhat  gibbous — a  little  more  than  half-moon  shape.  This  planet 
[will  be  near  Uranus  {about  1**  north)  in  the  morning  of  November  4.  The  same 
[day  Mercury  is  in  superior  conjunction  with  the  Sun.  Neptune  i£  still  about  7° 
ithwest  of  the  seven  stars.  Mars  scU  about  6  P.  M.  in  the  southwest,  hence 
|ts  of  no  Bpeciil  interest.  * 

vui-as 
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METEOROLOGY. 


RED  SKIES. 


ISAAC    r.    KOVSS. 


It  is  doubtM  if  anjthing  ercr  created  a  giealer  commotion  in  the  sciaiti£c 
world  then  the  red  tky  sa  conspicuous  the  past  year.  The  scienttsls  almoil  loa 
roan  seem  to  have  found,  for  ihem,  a  reasonable  solution  therefor  in  ibe  hal 
theory — dust  eiihcr  from  meteors  or  from  the  volcano  at  Java,  vhich  occurm]  ilie 
IsttcT  part  of  August,  1S83. 

1,  xi  3  student  of  the  ^^'cathcr-Map,  take  exception  to  this  dust  thecry  trA 
maintain  that  this  delicate  redness  in  the  sky  t<  the  result  of  the  presence  of  1 
minimum  quantity  of  moisture  in  the  air — and  that  water  and  not  dusi  is  lie 
cause,  and  thai  it  is  not  peculiar  to  limes  of  meteoric  showers  or  volcanic  ertp- 
tions,  but  to  (hose  conditions  which  wc  term  high-barotncter,  when  there  is  Ibe 
least  possible  moisture  present  in  the  atmosphere. 

The  objections  to  vokanie  dust  and  meteoric  dust  are  not  altogether  the  sainc. 
yet  they  are  similar  and  in  some  respecU  identical.  I^rst,  as  to  metroru  d*u:» 
the  absence  of  any  remarkable  display  of  meteoric  showers  it  could  not  be  frM 
near  meteors;  aod  had  this  phenomenon  produced  any  such  effect  the  dost  pro- 
dttcing  it  would  have  been  so  plenty  alt  over  the  surface  of  the  eanh  as  to  kire 
left  a  such  mark,  or  evidence,  that  it  would  have  been  useless  to  deny  that  it  hW 
occurred,  and  there  being  some  possibility  ol  this  red-sky  effect  being  prodbcet 
by  it.  But  then  showers  of  meteors  as  a  rule  are  not  so  uoirersal  in  their  dttBv 
buiion ;  they  are  more  apt  to  be  local ;  and  when  Ihcy  do  occor  they  are  plitBlT 
seen.     So  this  would  seem  to  shut  out  near  or  local  meteors. 

It  may  be  claimed  that  it  came  from  his  distant  meteors  within  the  orbit  oT 
the  earth;  that  as  the  earth  came  around  to  their  point  the  whole  atmospbttt 
would  then  be  aHected.  In  this  case  the  dust  would  have  been  so  far  away  tint 
it  would  have  made  no  dilfeieni;^  as  to  time  of  day  when,  with  a  dear  skjr,  it 
might  have  been  seen  and  its  effect  noticed.  It  would  not  have  been  neccnsj 
first  to  have  the  Sun  go  below  the  horizon.  At  so  great  a  distance  the  Sun  would 
shine  through  it,  equivolcot  to  us,  perpendicularly  to  the  jdauc  of  the  eartli. 
This  being  the  cose  it  ought  to  have  given,  if  dusi  wuld  grvt  sveA  an  ^tct,  a  rosy 
tint  to  the  sky  at  all  hours  of  the  day.  Again,  this  effect  would  only  have  bcco 
for  a.  short  tinic  when  the  earth  was  passing  the  locality  of  these  supposed  metcon; 
and  then  from  this  distance  we  would  either  have  had  an  abundant  supply  of 
dust  to  gather  as  evidence,  or  there  would  have  been  none  at  all  to  have  been 
lined  by  a  microscope; ;.  e.  there  would  be  no  "  half  way  tJoings"  about  it 
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'or  these  msons,  and  oihcr  reasons  lo  be  mciilioned,  I   do  not  believe  that  it 
sOuld  hxve  come  from  metcois  distant  or  near. 

'ITie  volcano  at  Java,  August  17,  [883,  being  the  only  voUamt  dufl  claimed 
having  produced  this  cflecr,  to  that  we  trilt  direct  our  attention.  It  is  said  that 
was  an  immense  volcano  and  that  the  world  never  saw  such  a  phenomenon  in 
lis  department  before — it  excelled  all  others — that  the  air  for  miles  around  was 
ick  with  dust  and  ashes;  thai  the  dust  was  throwti  3,000  fcetl  in  the  air. 
rom  ihe  ht-ight  at  which  the  dust  was  thrown  it  would  seem,  to  one  not  ])Osted 
modern  meteorology  as  revealed  hy  the  Weather-Map,  and  as  to  the  height 
t  the  clouds  mov^,  that  j,ooo  feet  was  a  great  dbtance.  A  monument  tioo 
t  high  would  be  exlrtiordinary  and  of  iotmrnsc  height,  but  what  would  such  a 
igbt  be  beside  a  mountam  six  miles  high  ?  The  highot  clouds,  it  is  said  fiom 
od  authority,  move  at  an  elevation  of  33,000  feel,  or  over  fotir  miles,  showing 
\9X  the  currents  of  n-inds  are  at  least  thii  high,  and  the  chances  arc  that  ihey 
even  much  higher.  What  is  5.000  feci  to  this?  But,  it  may  be  asked  what 
this  lo  do  with  it?  U one  will  study  the  Weather-Map  and  note  the  siorm- 
pntres  thereon — how  ihey  move,  how  they  create  the  currents  that  gatlier  the 
ouds,  that  produce  the  rain,  he  will  see  that  these  storm-centres  are  located 
vcr  the  world,  from  1,000  to  2,000  mlFes  apart,  that  they  travel  in  belts  and  on 
sorts  of  lines.  That  between  the  centre  of  the  United  States  and  Java  there 
lUSt  be  at  least  six  of  these  centres  on  one  line.  Wc  cannot,  at  present,  for 
>Dt  of  stations,  prove  hov  many  belts  there  are  between  these  points,  but  as 
as  we  can  ascenain  there  must  be  about  three  l>etween  there  and  here.  At 
h  one  of  these  storra-centrcs  the  wind  is  blowing  from  all  points  of  the  com- 
Eus.  norili,  east,  south  and  west,  at  the  same  lime ;  and,  as  above  slated,  these 
orm-centres  affect  the  movement  of  the  clouds  at  least  to  the  l>eighi  of  >3,ooo 
set,  and  the  lighter  atmosphere  undoubtedly  above  this  point.  This  being  the 
,  it  would  be  impossible  for  any  material  lilte  dust  or  even  a  balkwn,  that 
lutd  only  attain  the  height  of  3,000  feet,  to  pass  over  one  of  these  ccuircs  or 
«  attuosphere  centering  to  them,  and  pass  on  to  some  remote  part  of  the  world. 
efore  we  had  the  Weather-Map  we  could  not  be  blamed  for  thinking  that  our 
Imosphere  followed  the  surface  uf  the  earth  around  as  the  water  poured  on  a 
ii]d-stone  follows  the  stone  around,  but  it  docs  not.  'I'hc  water  on  the  grtttd' 
loQc  is  00  parallel. 

This  dust  would  be  gathered  by  the  first  storm-centre  within  its  locality, 
vhctber.  east,  west,  north  or  south;  and  after  it  had  reached  the  centre  there 
ould  not  be  much  dust  remaining  in  the  air  to  be  passed  on  to  some  other  point. 
I  would  be  precipiutcd  then  and  there.  It  might  travel  1,000  or  3,000  miles, 
ur  would  not  get  beyond  that  limit.  But  it  is  said  thai  dust  has  been  seen  in 
be  air  and  gathered,  and  is  now  held  as  testimony  in  the  case.  1  have  not  the 
east  doubt  but  what  a  UtlU  duit  can  be  found  in  the  atmosphere  at  any  time,  for 
is  wind  ts  always  raising  more  or  less,  but  this  does  not  reach  a  very  high  ele- 
iliou,  at  least  lodepeodenl  of  high  elevalioas.  it  may  be  fouiui  on  a  high 
lountain,  but  that  would  be  only  relatively  high. 
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The  great  Michigjan  fire  in  September,  tSSi,  might  be  brought  forwud  « 
evidence  of  extensive  discoloration  of  the  sky  by  smoke,  then  the  query  niij  bt  1 
raised :  if  smoke  may  thus  discolor  the  sky,  why  not  dust  ? 

If  one  will  refer  to  the  Wearher-Map  for  that  date  he  will  sec  that  on  t)tttJ 
day  we  had  an  area  of  lowbaroracter  on  a  high  line  of  laiiiude.  The  saoktj 
effect  look  [ilare  in  the  truck  and  within  the  inHuence  of  this  "  Low,"  and  v>\ 
where  else  ;  and  it  only  lasted  a  few  hours,  in  all  about  half  s  day.  It  did  twsl 
continue  on  around  the  world,  west  as  well  as  east,  and  continue  for  moalhs. 

Wc  occasionally  have  a  tornado.     The  dust  raised  from  this  source  if  locil,| 
but  ai  iime«  it  spreads  over  a  great  extent  of  territory  ind,  fills   the  air  with 
dust,  and  dust  that  ought  to  remain  in  the  air  as  long  as  any  volcaDtc  dusi  fmsl 
Java,  and  yet  who  ever  heard  of  this  dust  for  even  one  day  producing  a  red  sk)  t^ 
As  to  the  properties  ofdusi,  it  will  not,  even  under  the  most  favorable  dm* 
stances,  compare  with  water  in  the  power  of  refraction ;  a*  for  its  power  of  refl« 
tion  it  must  be  of  very  bright  surface  to  produce  much  effect  in  this  line.     Wjwi_ 
will  produce  such  effects;  the  evidence  thereof  is  daily  before  us;  we  have  bull 
look  at  the  clouds,  at  the  ocean,  and  at  the  rainbow. 

In  meteorology  wc  have  high  and  low -barometer ;  the  one   m*y   be  l< 
the  atmospheric-hill,  the  other  the  atmospheric  valley.     "Low"  or   low- 
eter  is  the  is  the  agent  of  the  storm  ;  the  centre  to  which  the  winds  are  gatJ: 
The  clouds  are  being  formed  wherever  there  is  heat  and  moisture ;   as  the  cloud 
arc  formed  the  winds  carry  them  along  towards  "  Low."     On  the  surface  of 
earth  this  movement  is  from  the  "  High  "  to  the  "  Low."  the  result  is   that 
is  little  moisture  at  "  High,"  but  then  it  is  impossible  to  remove  all  the  moi* 
from  "  High  "  ami  it  it  just  thr  HnU,  Ihi  Minimum,  which  remains  that  *>rei*ini 
dtliiate pink  »r  rtd  sky.      In  the  area  of  "  High  "  there  are  few  or  no   clouds 
sent— the  sky  is  clear.     The  moisture  present  is  so  thin  that  we  do  DotfMl 
when  the  sun-light  is  at  right  angles  to  the  cloud  stratum  or  moisture,     tt  ic 
until  the  Sun  is  below  the  horizon,  when,  as  it  were,  we  see  through   this 
atmosphere  edgewise,  that  the  cffca  is  produced ;  also  in  addition  id  this  the ; 
shines  up  underneath  this  delicate  cloud  formation  and  illumines  the   und( 
of  it.     This  is  well  illustrated  by  a  piece  of  glass;  bold  it  so  ihc  plate  or 
perpendicular  to  the  light  and  we  see  no  color,  turn  it  edgewise  to  the  light 
we  have  quite  a  strong  green  color,     Wc  also  see  this  same  general  effect  lo  ll*l 
Moon,  when  it  rises  of  a  dear  night,  while  at  ihc  honaoo,  when  wc  sec  it  thnMJ^j 
the  lower  stratum  of  atmosphere,  through  the  atmosphere  edgewise,  il  appean  w| 
be  of  a  deep  red  color;  when  it  has  ascended  to  mid-heaven,  if  it  is  a  clear  oij 
it  i.t  of  a  bright  silver-white,  yet  it  is  the  same  Moon  thai  at   the  horizon  wai 
deep  red.     The  Moon  has  not  changed,  it  isoiily  the  different  atmosphere  throa 
which  it  Is  seen  that  produces  the  effect.     So  there  is  no  doubt  as  to  the 
or  property  of  water  lo  produce  this  phenomenon. 

Thote  who  have  earnestly  supported  the  dust  theory  have  considered  in 
elusive  that  this  red-sky  phenomenon  was  seen  in  "  foggy   England,"  and  yet 
little  further  on  they  say  that- the  atmosphere  was  the  while  *' rtmarh^ 


JiEJi  SA'IES. 


408 


ram  mau/un."    A  fact  is  of  no  value  in  an  argument  unleu  k  eflccu  ihe  evU 
ice.     How  nicely  ihea*  iwo  facts  support  the  water  rather  tbaa  the  dust  theory. 
iSeen  in  "  foggy  England,"  iut  f/i/y  trtit  wMtn  thtfe  kwj  no  fog  in  the  air  I    When 
It  was  clear  atmosphere.     Now  tliey  caniioi  have  a  clear  atmosphere  even  in  fog- 
|gy  England  without  the  presence  of  high-barometer. 

Thifi  redness  may  also  be  produced  partly  fiom  artificial  soiiice.  Let  the 
ur  of  an  evening  be  quite  thick  with  moisture;  like  what  it  is  when  the  "  Low  " 
[centre  is  ofTto  a  great  distance;  not  thick  enough  for  a  fog  but  a  slight  presence 
tof  suspended  moisture.  Let  this  be  over  a  city  or  where  there  is  considereable 
llight.  The  light  shining  on  and  through  ihb  mosiure  will  produce  the  tame 
hgcncra)  cfTcci  of  rcdnc»s. 

The  evening  of  June  ta,  1884,  in  Washington  we  had  a  peculiar  cficet  of 
Ired  sky,  only  a  pan  of  the  sky,  a  space  of  about  30**  was  of  ihLi  delicate  pink 
|COlcr,  while  the  rest  of  the  heavens  was  a  delicate  green.  In'the  first  place  it  it 
qtieer  if  this  pink  or  redness  is  caused  by  diiNt  that  the  dust  should  be  so 
EpeculUrly  suspended  in  the  air,  and  again  that  this  dust  should  remain  so  many 
I  months  thus  suspended. 

This  peculiar  line  was  evidently  caused  by  the  formation  of  the  clouds  below 
[the  horizon.     We  cannot  prove  this  but  it  is  the  only  reasonable  cause,  and  is 
tost  reasonable. 

Again  on  the  evening  of  June  >8,  1884,  ten  months  from  the  time  of  the 
tvolcuio  at  Java,  we  had  in  Waehingion,  D.  C,  a  tnost  brilliant  and  magnificent 
[display ;  the  sky  was  dear,  without  a  cloud;  no  grander  display  have   we  had 
!ian  this.     On  all  of  these  occasions  the  area  of  high* barometer  has  been  over 
Fns.     In  addition  to  all   this  another  important   fact  must  not  be  overlooked. 
Etcq  when  it  is  quite  cloudy,  when  "High"  is  upon  or  near  us,  this  delicate 
fpinkncss  will  occur  whenever  there  is  a  piece  of  clear  sky,  between  the  heavy 
icloud  patches.     This  coloration  is  from  the  same  cause  as  produces  the  extended 
IcDloring  with  a  general  clcr  sky,  wherever  there  is  clear  sky,  whether  iu  patches 
[oc  in  mass,  between  clouds,  or  freedom  of  clouds,  the  effect  is  the  same.     When 
I'Ib  small  patches  the  effect  is  local,  when  in  mass  it  is  general.     When  this  elTect 
I  occurs,  as  to  time,  its  strongest  and  best  exhibition  is  when  the  Sun  is  some  dis- 
tance below  the  horizon;  it  shines  up  and  illumines  underneath  the  vault  of  the 
Lfnmd  dome  of  the  heavens  above  us.     The  further  the  Sun  is  down,  until  it  has 
ed  beyond  the  limit,  the  higher  up  on  this  vault,  or  underside  of  dome,  does 
I  throw  its  light.     This  is  conclusive  proof  in  itself  that  it  cannot  be  the  dust  from 
Imfar;  from  distant  meteoric  dust.     If  it  was  from  near  dust,  and  if  dust  could 
t  produce  such  an  effect,  the  amount  of  dust  that  it  would  uVe  to  produce  it  would 
]be  of  such  a  quantity  as  to  leave  its  mark  upon  the  earth,  a  mark  that  would  not 
overlooked  or  slighted. 
In  opposition  to  all  these  facts  and   impossibilities  those  who  advocate  the 
[dust   theory  have  only  one   point  of  importance,  and  that  is  they  say  that  they 
[have  gathered  some  of  the  dust  and  that  on   examination  the   (nrticles  agree  ia 
Uormation  with  Ihe  particles  from  Java. 
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Now  in  any  case  of  evidence  where  ihcte  «-crc  so  tnany  strong  facts  un 
side  «nd  only  one  on  the  other  would  any  jufy  in  ihc  land  give  ft  verdict  agttu 
the  side  of  many  facts  in  favor  of  the  one  fact  no  stronger  than  any  one  of  ifce  1 
facts  on  the  other  side?    Would  ihey  not  be  apt  to  say,  if  this  plienomefMn  M 
produced  by  dust,  why  not  gather  more  of  it— quaniites  of  it — right  here  wbttl 
the  phenomenon  occhts?     When  the  {phenomenon  continues   for   iDootli  atta 
month,  and  is  so  conspicuous  and  general  would  they  not  be  apt  to  hold  that  w. 
dust  ought  to  be  so  thick  to  the  air  as  lo  cause  a  universal  diKonforture  ibere 
from;  would  they  not  l>e  apt  to  te<jnire  a  sample  of  dust  possessing   such  Idrhii* 
ous  qualities,  not  a  mere  grain  or  two  l»ut  a  ffuanfifyf    I   think   tbey  would  t: 
least  demand  this  much  if  not  more. 

On  the  other  hand  there  would  lie  no. difficulty  io  proving  to  theiu  thai  itiK 
phenomenon  occurs,  eveiy  time,  under  certain  conditions  of  the  atmosphere;  <tMt 
only  31  these  limes.  That  moisture  is  thus  suspended  in  the  air,  and  that  it  bi* 
all  the  qualities  to  produce  such  an  effect. 

People  not  faniiliar  with  the  Weathcr-Map  cannot  well  appreciate  the  fiUI 
force  of  this  presence  of  delicate  moisture.  They  may  think  it  peculiar  not  u 
have  it  regularly,  at  stated  times,  and  as  much  or  little  one  year  as  anotlier. 
But  herein  is  one  of  the  special  beauties  of  this  wondeiful  map.  It  shows  as  ihit 
nature  is  never  twice  alike.  Here  in  the  United  States  ihe  year  of  1S83,  «»  i 
whole  was  conspicuous  for  a  prcvaitancc  of  "  High."  What  were  the  condilitfU 
over  the  rest  of  the  world  we  cannot  prove,  as  here,  by  actual  observation,  btf 
if  a  certain  rondition  is  the  cause  of  a  certain  natural  phenomenon  here  it  is  ait 
to  say  that  a  like  cffea  in  other  cuuniries  will  be  produced  by  a  like  cause,  aid 
more  jiarticdlaTly  so  when  we  have  all  the  indirect  proof,  sky  and  color,  which  ■ 
the  natural  result  of  this  condition. 

The  areoit  of  high  and  low-bftfomeier  .tni\*el  around  the  world  in  bclik 
These  belts  vary  in  line  and  form  and  are  never  twice  alike.  The  peculiar  jtuttt- 
position  and  course  of  "  Low"  and  "High"  is  what  makes  the  variation  in  ow 
weather.  A  high  "  l,ow  "  giving  us  hot,  dry  weather  with  occasional  local shw- 
ers;  "  High  "  over  us  giving  us  cool,  pleasant  weather  that  does  not  require  muck 
moisture,  for  not  much  is  used.  In  this  case  the  moisture  is  not  taken  away.  Qdi 
of  the  ground,  etc.,  and  transported  somewhere  else,  as  with  high."  Ij>w"  and 
southerly  winds  over  a  great  extent  of  country.  With  "  High  "  the  sky  is  dew 
and  quite  free  of  clouds;  there  not  being  much  moisture  and  beat  to  gcoaaM 
them,  nor  wind  to  bring  them  from  afar.  What  moisture  tlien  ts  present  i»  *»• 
seminated  to  such  a  degree  that  the  direct  rays  of  the  Sun,  at  right-angles  to  dw 
earth,  does  not  reveal  its  presence ;  it  is  only  when  the  Sun  ii  below  the  hccitn 
thai  its  presence  is  realized. 

If  this  phenomenon  is  caused  by  dust  it  would  seem  ibn  we  ought  to  ha>s 
the  supply  of  dust  replenished  quHe  often,  but  we  have  had  no  new  supply  and 
yet  the  phenomenon  continues. 

Unfortunately  the  Weather-Map  is  a  new  thing  and  the  scientific  world  thof 
fore  knew  little  or  nothing  about  it.     Hence  it  is  not  surprising  that  tbey  should 
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have  beco  thas  miislcd  by  this  great  eruptioti  at  Java,  but  now  that  the  phenom- 
CDoa  continues  Jt  seems  most  absurd  lo  hold  on  to  so  unsatislactory  an  explana- 
tion, when  we  see  the  many  ^acts  that  can,  mostly  through  the  Weather-Map.  be 
brought  to  disprove  it.  Thii  dust  theory  may  have  answeied  very  we)l,  like  the 
abetird  theories  ol  the  n-rather  prophets,  for  years  gone  by  but  for  the  present, 
with  the  light  or  the  Weather-Map  it  seems  too  absurd  for  intelligent  persons  to 
believe. 

WAsuiNrtTON,  D.  C,  July,  1884. 


REPORT  FROM    OBSERVATIONS  TAKEN  AT  CENTRAL   STATION, 
WASHBURN  COLLEGE.  TOPEKA,   KANSAS. 

onr  PKor.  j.  t.  loviwbli,  directoil. 

The  u&ual  summary  by  decades  is  given  below. 
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The  first  froal  of  the  sca.son  occurred  October  9th,  a  slight  white  fro^t  which 
hardly  injured  vegetation  at  this  place,  and  there  was  no  recurrence  of  frost  up 
to  the  >oth. 
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The  last  decade  of  September  was  very  wet ;  over  four  inches  having  itSin 
in  DDe  rain  on  the  27th  and  38th.  The  rains  of  October  have  ool  been  excesatc, 
but  with  the  previous  sAturated  condition  of  the  »oil  x  smtll  amount  Kas  kept  t)K 
tilled  fields  very  moisi,  and  potatoes  have  rotted  in  consequence. 

The  red  sunsets  have  been  scarcelv  inferior  to  those  of  last  year  at  this  tiow. 
which  first  attracted  the  attention  of  the  scientific  world.  They  have  teemed  moa 
brilliant  on  those  evenings  which  succeeded  heavy  r;iin«,  and  lhi»  is  another  teauD 
for  thinking  the  moisture  largely  concerned  in  their  production.  This  of  cooiw 
does  not  militate  against  the  volcanic  dust  theory  which  furnishes  the  nuclei 
around  which  these  water  particles  ran  condense  at  high  elevation. 


ST.   LOUIS  ACADEMY  OF   SCIENCE. 

The  Academy  of  Science  held  its  Rrst  meeting  since  the  8umi»«  vxouion 
Washington  University,  October  6th.     Prof.  Nipher  read  a  paper  on  the  re 
between  the  violence  and  duration  of  maximum  rains. 

Mis  data  was  uken  from  Dr.  Engeloaann's  observations,  lasttni;  over  a  period 
of  forty-seven  years.     The  violence  of  the  rain  is  meaiured  by   the   amounted 
rain  falHng  per  hour.     Taking  only  the  heaviest  and  longest  rains   during  the 
above  period  of  time,  each  rain  is  represented  on  a  diagram  by  a  point,  tf  ibc 
duration  and  violence  of  the  rain  are  taken  as  co-ordinates.     It   was  found  thai 
rains  of  great  violence  lasted  a  comparatively  short  time,  while  gentle  rains  of  a 
quarter  of  an  inch  per  hour  may  possibly  last  a  long  time — as  much  as  twesi; 
hours  in  extreme  cases.     When  all  the  points  representing  all  the  rains  had 
plotted  on  the  diagram,  it  was  found  that  a  cui^c  passing  through  the  outcrai' 
poitits,  representing  llie  rairu  where  the  grealeal  amount  of  water  falls,  is  ao  cq' 
lateral  hyperbola.    This  means  tliat  the  duration  of  maxiitium  raitis  is  invertel 
proportional  to  the  violence,  or  that  the  product  of  violence  into  duniion  is  cW' 
ttant.    This  constant  is  the  amount  of  water  which  may  &lt  in  a  continuous  raisi 
and  is,  for  Dr.  Eagclmann's  scries  of  about  hjlfa  century,  about  five  inches, 
rain  of  five  inchei  per  hour  may  last  one   hour,  a  rain  of  four  itichcs  per  hO' 
tiiay  last  an  hour  and  a  quarter,  and  such  a  rain   Dr.  Engelmann   observed- 
rain  of  two  and  a  half  inches  may  last  two  hours,  and  several  such  rairu 
observed.     A   rain  of  an  inch  per  hour  may  last  6ve  hours.     Each  of  ihe^  cues 
would  be  a  fivc-inch  rain.     For  a  longer  period  of  time  than  fifty  years  it  ii  likt)^ 
that  greater  rains  than  five  inches  may  be  observed.     The  laine  is  to  be  swd  '* 
observations  are  to   be  taken  over  a  wider  area  of  country.     In  faci,  a  rain  of 
MX  inches  in   three  hours  occurred  near  Cuba,  Mo.,  some  years  since.    Thi* 
would  increase  the  value  of  the  constant  from  five  to  six,  but  otherwise  the  rela- 
tion will  probably  remain  unchanged. 

The  importance  of  this  law  is  very  great  in  engineering,  where  the  capacit; 
of  sewers,  culverts  and  bridges  must  be  such  as  to  carry  the  water.  A  more  jcca* 
era)  inveitigation,  which  Prof.  Nipher  is  now  making,  will  dclerrnine  the  relaiii 
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between  the  violcace,  duration  uid  frequcuc)'  not  only  of  maximum  rains  but  of 
all  rains. 

When  iliis  work  i«  compleicd  it  will  enable  an  engineer  lo  construct  the 
water-ways  of  bridges  of  such  a  capacity  that  they  will  probably  tiand  a  definite 
number  of  years  before  they  are  washed  away.  Tbis  Dumber  of  years  will  be  so 
determined  that  the  interest  on  the  invested  capital  during  the  probable  life  of 
ihi;  bridge  will  equal  the  possible  damjge  when  the  de^truciive  6ood  comeK 
which  the  engineer  determines  shall  destroy  his  work.  The  running  expcDsc  of 
maintaining  the  bridge  is  then  the  least  possible. — Si.  Lcuit  RtpubUian. 


SCIENTIFIC  MISCELLANY. 


RECENTLY  PATENTED  IMPROVEMENTS. 


J.    C.    HiaDDN,    U.    B.,    KAKSAS  CITT,    MO. 

Grape-Crushino  Apparatus. — The  object  of  this  in%'enlion  is  to  provide  a 
grapexnishing  machine  of  such  consuuctton  that  the  body  of  (he  grapes  after 
thorough  maceration  will  be  tnrtracdiately  separated  from  the  waste  portions  there- 
of, and  to  provide  improved  means  wheroby  the  latter  may  be  expeditiously  ex- 
pelled from  the  c rush Ing-ch amber. 

Thp  invention  consiMs  of  a  semi-cylindrical  crushing-chamber  composed  of  a 
pair  of  semicircular  end  pieces,  or  heads,  to  the  circular  edges  of  tchic.i  arc  at- 
tached in  a.  slightly  separated  position — to  form  a  porous  bottom,  square-ended 
airips,  V-sha[»ed  in  cross-sectton. 

The  said  chamber  being  provided  with  a  suitable  supporting  frame,  acro» 
the  upper  portion  of  which  is  journaled  a  pendent  a|;italor  having  a  serrated 
crushing  head  that  is  adapted  to  be  oscillated  within  the  said  chamber  in  close 
contiguity  to  the  circular  bottom  thereof. 

A  feeding  hopper  of  siitTicient  capacity  is  pUced  directly  over  the  crushing- 
chamber  and  the  uncrushed  fruii  is  supplied  to  the  crushing  devices  through  an 
opening  controlled  by  an  oscillating  plate  or  valve  that  is  pivoted  therein  acro>» 
the  framing  of  the  machine. 

Across  the  upper  horizontal  bars  of  the  said  framing  is  journaled,  in  suitable 
bearings,  the  shaft  of  the  pendent  agiutor  frame. 

This  latter  is  provided  upon  its  outer  or  crashing  surface  with  intersected 
grooves,  or  serrations,  so  that  the  skins  of  the  grapes  may  be  more  easily  rup< 
tured  thereby  and  the  same  having  a  radial  movement  corresponding  to  ihc  in- 
ternal diameter  of  the  crushing-chamber,  it  is  therefore  adapted  to  be  oscillated  in 
very  close  contiguity  to  the  circular  bottom  thereof. 

The  bottom  of  the  said  chamber   ia  formed  of  narrow  strips,   the  sides  of 
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which  are  chantfered  from  their  inner  edge  outwardly,  on})'  leaving  a  suffidnt 
pottioo  square  at  the  ends  for  attachmcul  lo  the  heads  o(  the  chamber  agaiait 
the  edge  of  which  the)*  are  securely  damped  by  metal  hoops. 

A  lectLon  of  the  bottom  is  provided  with  hinges  and  may  be  opened  dom- 
warclly  for  clearing  out  the  exhausted  material.  By  oscillating  the  agitator  «*• 
eral  times  by  means  of  a  hnnd-craiik  fixed  upon  die  outer  end  of  the  agitaior 
shaJV,  tlic  clearing  operation  will  be  effectively  accomplished. 

The  feed-opening  through  which  the  itrapes  pass  from  the  hopper  to  the 
cruEhing-chamhcT,  is  controlled  by  an  oscillaling  plate  pivoted  within  the  opeDin^ 
and  provided  with  meant  by  which  it  may  be  graduated  from  time  to  lime,  u 
required. 

This  invention  was  recently  patented  by  Messrs.  WilUam  Maen  and  J.  IL 
Klumpf,  of  Kansas  City. 

Watkr-Tubs  Stum  Boiler  .—This  invention  relates  to  such  aimple  im- 
provemenis  upon  watcr-tnbc  steam  boilers  that  the  same  may  readily  be  coa« 
structed  at  any  desired  location. 

The  boiler  is  especially  designed  for  ttse  in  connection  with  steam  beatiog, 
as  all  its  parts  exce|>ting  the  castings  and  the  drums  may  be  cut  from  ordinafy 
steam  or  gas  pipe, 

Each  section  of  the  boiler  consists  essentially  of  either  a  single  or  double 
row  of  horizontal  tubes,  preferably  the  latter,  placed  in  a  vertical  line  with  cadi 
other  and  having  their  front  ends  fixed  vithin  a  vertical  cast-iron  flask  that  i* 
attached  by  means  of  threaded  nipples  to  an  intermediate  drum  situated  tntis- 
versely  to  the  lines  of  tubes  and  directly  above  the  said  flasks,  and  to  which  eack 
vcilical  flask  is  connected,  at  its  upper  end. 

The  intermediate  drum  is  provided  with  a  vertical  threaded  connectioo  by 
which  it  is  placed  in  cnmmunicaiion  with  the  main  Mcam-dnim. 

The  before  mentioned  horizontal  lubes  are  cut  to  such  lengths  that  the  lowcc 
and  the  ones  of  shorter  dimensions  will,  when  provided  with  an  elbow  be  of  tbn 
desired  length  for  attachmeat  by  means  of  a  short  vertical  pi{>c  or  nipple  to  one 
of  the  threaded  openings  in  a  corresponding  homonlal  flask  neu  the  end  oppo- 
site the  neck  thereof,  and  the  succeeding  upper  rows  progress  reanrardly  ia 
length,  the  distance  between  the  centers  of  the  openings  in  the  said  hariiontali 
flasks. 

Each  horiiontal  flask  is.  preferably,  slightly  inclined  toward  the  mud-drum 
to  which  they  are  connected.  The  said  mud-drum  is  connected  with  the  lower 
surface  of  the  main  steam-drum  by  means  of  a  single  vertical  lube  of  sulBrient 
size. 

The  elbows,  if  so  desired,  may  be  dispensed  with  by  bending  the  lube  down- 
wardiy  at  the  rear  ends  at  a  rectangle  to  the  horizontal  flasks,  to  which  ibey  may 
be  directly  attached  by  any  approved  means. 

In  operation  the  tubes  and  the  main  steam  drum  being  filled  with  watet  101 
*he  centre-line  of  the  latter,  the  water  io  the  tubes  wheif  heated  rises  in  the  rerti-J 
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cfll  ends  thereof  aod  mov«s  forward  and  upvacdly  through  the  vertical  flasks  aod 
the  interniedtaie  drum  to  the  main  sleam  drum,  thence  rearwardly  therein  atid 
downward  to  the  mud-drum,  at  which  point  a  coiisideriiMe  quantity  of  the  impar- 
itiea  of  the  water  arc  deiiot)iied.  and  may  be  removed,  as  convenient. 

In  setting  this  boiler  for  steam-heating  purposes  the  walls  of  the  furnace  are 
tructcd  with  an  annular  air  S]>ace,  withtn  which  project  suitable  dcflecting- 
tMes  built  in  the  walls  for  the  pur{>use  of  detaining  the  upwardly  mtiving  heated 
air.  This  latter  Is  admitted  throtigli  openings  near  the  floor,  and  controlled  by 
registers  situated  above  the  furnace,  from  which  point,  after  being  heated  hy  con- 
tact  with  the  walls  of  the  furnace,  it  is  conducted  to  the  room  above  the  boiler,  as 
desired. 

The  inventor  is  Mr.  J.  E.  Lewis,  of  Bowdoin  Centre,  Maine. 


A  BUREAU  OF  SCIENTIFIC  INFORMATION. 

With  a  view  towards  the  more  RenenU  dissemination  of  the  resalla  of  sctca- 
tific  in^'estigation,  and  of  facilitating  the  work  of  the  student  in  natural  history, 
the  following  members  and  officers  of  the  Academy  of  Natural  Sciences  have 
associated  themselves  into  a  Bureau  of  Scientific  Information,  whose  function 
shall  be  the  imparting,  through  correspondence,  of  precise  and  definite  informa- 
tion bearing  upon  the  difrereni  branches  of  the  natural  sciences.  It  is  believed 
that  through  an  organization  of  this  kind  considerable  assistance  can  be  rendered 
to  those  who,  by  the  nature  of  their  environs,  arc  precluded  from  the  advantages 
to  be  derived  from  mutcum*  and  librarie^t. 

As  the  organization  i;:  of  a  purely  voluntary  character,  it  is  to  be  hoped  that 
no  unnecessary  harden  will  be  imposed  upon  its  members  by  cnmmtinications  of 
an  essenlially  trivial  nature.  Alt  correspondence  must  be  accompanied  by  a  re- 
turn stamp  {two  cents), 

Joseph  Leidy,  M.  D.,  Mycetoeoa;  Rhisopoda;  Entozoa;  Vertebrate  Paleon- 
tology, Professor  of  Anaiomy,  University  of  Pennsylvania;  President  Academy 
Natural  Sciences.  Edward  Potts,  Pond  Life;  Fresh  water  Sponges  and  Bryozoa. 
George  W.  Tryon,  Jr.,  Conchology,  Conservator  Cbnchotogical  Collections,  Aca- 
demy Natural  Sciences.  Benjamin  Sharp,  M.  D.,  Worms;  Annelids;  Mtstotogy, 
Professor  Invertebrate  ZoOlt^y,  Academy  Natural  Sciences.  G.  H.  Horn,  M. 
D.,  North  American  Coleopters,  President  American  Entomological  Society; 
Corresponding  Secretary  Academy  Natural  Sciences.  H.  C.  McCook,  D.  D., 
Ants;  Spiders;  Insect  Architecture,  Vice  President  Academy  Natural  Sciences. 
Henry  SWinncr,  M.  D.,  North  American  Moths,  Conservator  of  lAj>idnptcra, 
American  Entomological  Society.  Eugene  M.  Aaron,  Ditimal  Lepidopttra, 
Editor  of  Pa^Uifi;  Custodian  Entomological  Section,  Academy  of  Natural  Sciences. 
W.  N.  Lockingloii,  Echinoderms;  Fishes.  Spencer  Trotter,  M.  D.,  North  Amer- 
ican Ornithology.  Thomas  Mechan,  Exotic  and  Cultivated  Plants,  Vice-Presi- 
dent Academy  Natural  Sciences;  Stale  Botanist,  Pennsylvania.     J.  H.  RedGcId, 
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Fems  aod  North  American  Phnnerogaraic  Plants,  Conservaior  Herljarium,  Ae»> 
demy  Natural  Sciences.  J.  T.  Rothrock,  Vegetable  Physiology.  Professor  <f 
Botany.  Uriversii}-  of  Penns/Ivanii.  F.  Lamson  Sctibncr,  Grasses.  Secrctart 
Botanical  Section,  Academy  of  Katural  Sciences.  H.  Carvilt  Lewis,  Mineralogf; 
Glacial  and  Straligraphical  Geology,  Professor  of  Mineralogy,  Academy  of  Nuo- 
ral  Sciences  ;  Professor  of  Geology,  Ilarerfotd  College.  Angelo  Hetlprjn,  Inver- 
tebrate Palcontologo ;  Physiography;  Dynamical  Geology.  Pro:essor  of  Invote- 
braic  Paleontology,  Academy  Natural  Sciences;  Curator-in-Charge  Acadeoo?  Nt- 
tural  Sciences.  IJ.  G.  Urinlon,  M.  D.,  Ethnology;  American  Unguisiics  aod 
.Irchasology,  Professor  of  Archsology  and  Ethoolt^y,  .\cadeniy  Natural  Science*. 
HartLson  Allen,  M.  D.,  Teratology,  Professor  of  Phytiolo^-y,  University  of  Pent- 
syKania.  J.  Gibbons  Hum,  M.  D..  Microscopical  Technology,  Professor  «( 
Microscopy  and  Histology,  Woman's  Medical  College.  E.  J.  Nolan,  M.  0.. 
Bibliography  of  Katural  History,  Librariaiv  and  Recording  Secretary  Acadetoy 
of  Nnlural  Sciences.  Prof.  Harrison  .iMl-n,  Chairman;  Prof.  Angelo  Hetlptw, 
Secreury. 

It  isio  be  clearly  understood  that  the  scope  of  the  organization  dooi  n«  em- 
brace considerations  of  a  purely  professional  character — such  as  minctal  or  chun- 
ical  analys«.s— nor  the  delermioalion  of  collections,  except  by  special  agrcemeoL 

Departments  not  represented  in  the  alx)ve  titles  will  be  filled  as  early  u 
practicable:  correKpoiidence  pctuining  lo  such  should  be  addressed  lo  the  Scae 
ury.  In  all  other  departments  the  respondents  may  be  addressed  directly*  ore 
of  the  Bureau o(  Scientific  Information,  Philadelphia. 


EDITORIAL    NOTES. 


PHormma  O.  C  BuoADHKaD,of  Pleuani 
Hill,  Mo.,  bM  Iwca  do»igD*,tnI  by  Bljijor 
HiMer,  tJiiitvtl  StnlMCoitiMiHionprftir  Mif^ 
acHiri,  lo  «sBi(iin«,  «laidify,  and  latiel  all 
sjiccimcns  of  lh«  orea,  miueral.*!  and  rocka  of 
MlMtoori  lliat  mav  In)  ««iil  la  Itim  f»r  pxhi- 
bition  at  (he  New  Orleans  Bxpositioo. 

TlieSlnli!>of  MimoHri  is  itch  in  vartone 
mln^rali,  orco,  rocka,  building-* umtw,  cool, 
Bre-clny,  oclitw,  f<«»il>,  etc.  It  i>ill  m-rer 
lia*o  a  lM>ltrr  np|iortiinity  (or  |iiib1i»hing  thi« 
fact  to  ihe  wurM  aud  idvcctiniujt  ila  woailer- 
(ul  iintanil  raitourc«i,  than  in  nialcing  a  full 
dUpla^  of  thftiu  hi  thiti  grval  indut<tfiail 
l^tltcrinKi  All  nwiii-ni  nf  mine*,  qtinrri<« 
■nd  mineral  londi  aroearoeatly  ^^(lnnl«d  lo 
I  JBrward,  m  qukklr  u  ftouible,  rcprcaenta- 


tive  sptciiseiiE  of  ihrir  vnrious  prbilueDk 

Spvciwoiw  are  dvtimd  of  racU  Uni  (^ 
on  and  ihelr  a«wK-ialv  niinrraU,  ouch  N 
Jr^n  Or«a  — henialit*.  rpvulsr  aiid  limunlte. 
tpathic-imn,  clAr-iToiudonr,  ochre  or  paial- 
Kinff— aav  Roveral  ■peelmeoB  o(  «acli.  Ltd 
Om— iuvliidioggalcnui  cneruMite,  pjrrooM- 
phii»,  anKlMiW,  or  any  otlwr  forma,  with  iht 
auooiated  tDln«iBl*,uealdt*,  pvi-ite,  bwTir, 
qaaru,  mc.  Also  good  GfTaialn,  or  ■■«> 
i)(  woll  nrrangvd  crvilaU.  Zinc  Or»— U- 
olading  bltDdt  ur  binck  jaok,  unilliMaiMt 
calamine,  burmilp,  r.iac  bloom,  and  tb(ir  ■•■ 
MK^iaU'il  Minerals,  If  poMibI*,  •  nmabw*! 
niceljr  rnnilpltxed  fnrni?  from  eaeh  ■aiw- 
Qvppee  Ore* -of  the  vartoua  forms.  liM 
carhoaal*  of  lUne,  or  ealcitc,  i|iians,  harrlM 
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or  \\rt  r;r  •par.  gn'vum,  tf  Kitipar,  homblcnd*. 
frUM,  Wolimn,  etc.,  nitr«,  «r  iinltfctti.-, 
slaj,  polter'i-cliiy,  koutiii,  ^rintUtoiM. 
griuion«,  <lkt*,  marbtM,  pnlifhing-<itonp, 
IMving-ctonc,  fallvr'f  unb.  liuuXDOM  (or 
uakinff  Hnie,  hvilrautio  iviumtl  ntutic-,  aud 
kdililing  nloatB  of  >11  kiixl*.  Tk^^  lianlftF 
nones,  inch  u  Kraniirs.  wnfUuine*,  limiy 
ftane*,  etc.,  lihnulil  be  iti  tiiibM  of  one  (out, 
vUItf  marbtw,  MiapaloDce  idiI  elntes  arv  bet- 
ter Hcul  In  dubs.  Th«  «ab«s  tliould  h&vr 
ft«i»  •id*  brokoit,  nnf  iii<I«  htuJiod,  one  ham> 

BU  o[ro«l  lihniildMhov  tb*  Ihtck- 
of  Uir  »ci(i.     0(  fUy»  hikI  earlli;  min- 
J«  ttt  iKMt  trii  ikidikU  iliiiuM  be  teitL 
Spi'^'ioMM  shoiitH  bevel)  vrniipod  in  pa- 
ri with  ■  label  endowd  indicntinic  iho  lo- 
1I7,    and   DHuw  of  cmuer  ur  fnrwardcr. 
lekrd  in  a  alroDK  box  and  iiliH  iii  «ilb 
kj>a|wr  (o  prtTCDi  tliaking  or  rnbbini;,  and 
JdrMH  lo  Ma}(ir  K.  V.  Hildvr.St.  iMiXt^  Mck 


Ov  OvXn\»T  8ih   ihe  Miwoari   Hit^r   Ini- 

ar>vviii«i)l  C'otiiuiiiuioD,  cr)mii>(ii)|><jf  Majnn 

«ilrr,  Mi-Kcdcit-  nud   BniAl   and   MiMBn.  0. 

*_  Urondtirnd  aiid  KrosK*)!,  nuH  in  tliia  c\iy 

tospvct  (he  river  banks  and  dclviroinc 

hnt  »  nwdod  lo  improve  nxTiHatloii  and 

T^«cv«Dt  kcnaot  dainag*  U>  property  b]r  th« 

^nranblng  of  thr  current.      If  work  can  bo 

^svmmpntMMl  ibia  fall  and  Miuiintied  during 

■*-t»*  winter,  wbilv  tlio   rivCT   it   lo*r   and   lb« 

«:tirmnt  i-ninparacivcly  w«nk,  liwill  prohablv 

'X»\it<>    of   incaUiilablc   bt!ttcfll;    but   if    |>Mt- 

tMioed  iiiitil  npring  tbe  bigli  water  will  uu- 

dodbti^dijr,  m  luual,  unduall  that  i«ntt«inpt- 

**1,  oTtn  if  i>  dtiM  nolcut  kftoa*  ihp  narrow 

THck  bebttul  HarKtm,  nnd  do  damage  llini 

Mliltijoa  nf  dollars  viU  nol  r»]>air. 


and  Si.  PeterOnifR,  and  tli*y  prtivei!  entirely 
»ncc«iB[uI.  Al  ibe  Trucndi-ni  in  Farii  ib« 
ptihlic  wax  admitted  (riNr  of  tbnrgc  and  given 
the  nu  of  Ihe  t«lMoopea,  while  (he  Acientifit^ 
Mpccla  of  ibc  pbeuoucnoD  were  rxplBiDcd 
by  popular  Imturva. 


Thk  Inta!  i-ciip*  ii(  (be  Mwin  of  Oi'lot)er 
M,  wa»  inriBibl*  ia  lbi«  conntrv,  but  was 
NOMnfiilly  nbacrvril  ihroiigbuot  Kumpe, 
•ad  |intT«d  a  moat  iniettslingapoi.'taoU'.  The 
rirwQf  tbv  *«l)p>a  in  London  wai  tuperb, 
Uw  atmoMpliere  bdo^  plienomcDallir  dear, 
it  began  at  9:33  P.  M.  aod  oiidod  at  1:16  A. 
11.  Elaborate  pteparationa  toe  acicniiKc 
obaervationi  were  made  at  Gtveuwldi,  farin 


Akranukmk>ts  are  on  foot,  it  appcara, 
forn  vury  wnn|>n.'>ivn>iyei--shibtil(ino(  Amer- 
icBR  pnidiiobi  aud  iuaiia(iu:tiirc!>,  to  take 
pisrv  in  [»ndan,  in  13M,  and  (h«  project 
haa  bc«n  placed  In  ehnrge  of  (ien«Tra]  C.  B. 
NorUHi,  secretary  nf  the  recent  fnrciini  t'xUi' 
biiinn  in  Btwtoii.  Tlic  idea  ia  a  Kft<>d  one, 
nnd  Gcnrriil  Nor(«ii,  [rota  bit  experience  in 
tli«  Paria,  PhilailrliJiia  and  Ihwit.o  iixhilii- 
lioiti,  ihonld  be  a  good  mun  U)  pruAcato  it. 


Mk.  Jokathak  UiiwKLi^  living  ooar  Ul- 
mon'*  Rtdse,  Mu.,  found  tile  jaw  ti>oUi  of  a 
largv  animal  •Hime  Iwu  or  tliroc  wccka  ago  in 
a  aprlng  nut  niorr  llian  ant>  mile  fnitn  tlia 
bead  of  titv  Taltey.  Lately  hv  coin ni meed 
again  to  dig  around  lli«  spring  and  found  Ktx 
jaw  l<^lh  nnd  *tjino  bnnra.  Th«  lirdt  to«Ih 
found  wriKln  ihrre  and  one-quartrr  pounda, 
fa  nearly  twenty  iniihes  in<rircuniferenceaDd 
haa  bc«n  n«arly  a  foot  long,  incloding  the 
roots.  ThiF  larywt  tooUi  found  wrigtii  ovtr 
five  poand*.  It  i*  nhoui  twelve  inehes  long 
and  four  aud  a  half  i»ubt<»  thick.  Tbnbonca 
found  Inal  are  n  pinion  of  the  hlf^bonM. ' 
The  <linniet«rof  tbis  l>one  al  the  jttinl  is  "bmtt 
elgtil  tucheftoae  way  and  ahoui  iwciiiy  inclica 
Ilia  other  way. 

A  c«ble  niMUg*  wn>  r«e«iv«il  4Vtoh»r  lotli 
at  Harvard  College  Obwrvalory,  from  Dr. 
Kntt-ger,  Kiel,  annannrinK  ihcdiacovrry  of 
an  oalerotri  by  PalUa,  al  Vienna.  The  posi* 
lion  Ki^vn  ia  >a  lollowt:  October  14.  4038, 
Or.  M.  T.  B.  A-  2h.  l«in.  2i>.aa.  DpcI.+ 
1S°  4T'  7".  Dailymotion  in  K.  A.S«*.  W««t, 
in  necl.  3'Sooth.' 

Pitor.  V.  II.  SwfiW,  111  Kantad  Univet«lly, 
rrportt  tliat  tlie  monlli  of  September  was  r^ 
marttnble  (or  its  high  Ri«an  l«m[i(!rniurs 
and  ita  eaUsordinary  rainfall.  It»  mean 
icmjierature  uccaedtd  Ibal  of  every  otbar  \ 
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Soptcmher  in  lh«  put  aiiKm  jvttn  czi'ept 
io  IKSI.  Ill  Tkintall  wm  three  Usm  lite 
Krermga  for  (lie  niunih,  buiI  iit-arly  tlinw 
iorliM  Krontnr  ihan  Uiat  iif  noy  prvTioUM 
September.  EscvpliuR  Junv,  1^76,  whieli 
pmilaccd  12.11  iurhn  of  r*iD,  it  wm  Ui« 
rninywt  munih  of  mn;  name  iif>un  oiiraevf-n- 
tven  y*a,n  r«i-DnL  Th«r«  were  two  d«7«  io 
this  month  wbich  r«)tii>t«re<l ovvr  iIum  iucbt* 
«(  rain,  there  h«Titi{{  pneviouil/  l>e«D  bat 
lire  aiK-li  il«yii  !u  tt»e  rniire  period  o(  nurob* 
»mtt\\an. 


LisL'TKXAyr  iitun  P.  FiXLrr,  who  will 

1m  tvaenitwred  b«  our  cilisciu  nn  itcroont  of 
hi*  tornnila  invmligntionM  in  l)iU  rvjtiun  at 
ihv  oounltj,  and  lit*  articles  on  the  uune 
aabjeci  In  (ho  RrriKW,  is  now  nUlioned  M 
Fort  Aljrnr,  Virgiota,  wberft,  with  Iko  aiil  of 
(our  owusUnt*,  Ite  fa  lignroualy  i>roaM.'iitiiii: 
bin  scientiic  ohserratiaiw  aiid  expvrimenlH 
in  llic  siiiDc  dim-Uou.  Licuh-nHut  Piiiicj- 
lian  fnirlv  eanied  bla  pn>inulion  \ty  linrd  mtd 
ni«fiti'riiH:t«  work,  whioh  baa  alf^  b^t^n  Alhcr- 
«iiierrc<i|;ni«nl  br  his  bavlni;  barl  oonfrrreil 
ugxin  biw  Ihe  degree  of  "  Mn»U>r  of  Srif-nc*," 
hf  Die  Miehi((<io  8l"K-  Cvllvgi- ;  "  Krlluw  hj 
Cuun«>«;,"  liy  Julititt  Hopktiiit  tTuirerMljr, 
Bitd  I'levli'Mi  to  perniADtnl  uteiBb«rFlii{)  in 
Ihe  A|eleoro1oi;ickl  Society  of  franco. 


On.  A.  A.  OoLcoMuK,  State  VtilmB«fT 
Snrgeun  of  Kinsa*.  Iiu  written  a  aprelnl  rv- 
port  upon  the  naliire,  cause,  iiK'vnntioD,  and 
treameni  of  liog-cholera,  wliivb  ho*  Itwii 
pablithed  bj  the  Sinte  Ilonr<l  of  AKricTillure 
for  dietribulion  sinoiiK  th<t  [Xople.  C^'pioe 
cut  be  obtained  bv  aiMreMing  Bon.  Wm> 
SIna,  SacMtary,  at  Topelia,  Kansw. 


TiiK  St.  \*nx\*  Avadeniir  of  txiiiuice  and 
t)ielli»9uri  fliat'irienl  StK'iely  liaee  finallj 
(otHedtbe  propcilj  whivb  lioa  bci-n  m  long 
iu  liti|{uiion  ami  will  probably  at  oiwf  «rH-t 
abuildinfcniiitalik  lor  lIkt  puqtiuwn  of  both 
bodifB.  The  pnipi'riT  was  donated  bjr  the 
lata  Jain«>  11.  Lucbb,  a  niiiuber  of  jean  af;o, 
but  l)ie  deliver/  wuji  rcfuaed  by  bis  heirs  ou 
on-ount  of  delay  in  enmplyinii  with  ilic  tnriii^ 
tij  liio  gran  ion    tiucli   a  gilt  to  th«  Kan*** 


CSiy  AcBdany  of  Science  tram  one  of  nr 
wealtli/  eitiien«  wonld  ntit  ouly  be  ht^if 
nppreviaied,  but  would  nieei  wilJi  a  yiMofi 
TMpunM  fnxn  ttN  oieujbcra. 

Ttip.  Inivniaiiannl  Coognna  otmvetiDd  it 
Wasbin^toD,  October  Ul,  t«  cooCer  with  r^ 
gmnl  to  llie  eatabllth  ment  of  a  aiantuil 
prime  meridian  for  the  world,  wo*  ofgafilMd 
bj  the  clecltiin  nf  Admiral  Kiigerv.  of  the  C, 
8.  NaTjr.aa  PmidenL.  Mr  W.  E.  I'eddriefc. 
Scentuy,  and  Profeuor  Janvcn,  <if  FraAor, 
Uenernl  tjincbey,  «(  Hugtand,  and  Dr.  Uik 
Criilti,  uf  Hniiil,  l^^ieiililic  t<WK>(*riM.  Tli* 
meridian  of  (ireenwich  acemed  to  befarond 
\sj  the  mii}ori(y  ol  tbo  natlona  repruaewted, 
and  «a»  Gnallr  adopted.  At  pmeitt.£af- 
land  and  the  I'niled  t?UI«s  use  the  QfM»- 
wie^  m«ridian,  Spain  nac*  ibiat  ct  UodtU, 
I'ltridgal  tbkt  of  hlilMin,  Fraikce  lliai  nf  hrk 
nnd  Kuwia  that  of  Hu  ]'et«nbni{{. 


PaoFraooR  K.  B.  Tti/Or,  ixnddent  uf  the 
andirupologira)  tw^littii  vi  llir  Briliah  As**- 
ciat4an(  and  IVofodwr  H.  N.  Uoscly,  twtn- 
denl  (if  the  Itlnlugleal  aei-tlon,  vf  EB|rlud, 
wlu)  ■tlemled  the  Mwioii  of  the  Itritlab  Amo- 
cialion,  at  Moiiltval,  a«  well  oa  i)ur  nan 
I'biladelphia  met^liuf;,  occonipaoied  by  1^ 
feteni  0.  K.  Uilbert,  nf  the  Uuited  Siila 
Geological  Survey.  iummI  ibrttagh  liie  eiiv 
Inat  nonlh  on  Mifir  reluni  to  Eii|iI*nJ 
from  H  riiit  tuilie  Zunii^,  NaTajoetandoltiR 
tribe*  of  New  UcxiM.  Profeatuir  Tylut  eX- 
prewcd  t[re»t  eatlnfacdun  M  tiw  rwnlt  of  ih* 
risit.  He  Raid  Im  had  foand  tlte  Znnit  U> 
hare  ntaiued  in  a  rtuiarkablv  dwitm,  the 
DUatunia  aiiJ  rell^lou  ol  their  anccHto IV,  while 
tbv  NaTaj<>e>  bad  be#B  much  ottered  by  eM- 
tn4.-t  with  the  while  ran.  Profeaoor  Tyler 
and  ProfesHir  MoM-ler  are  iMtli  leUbvt  ol 
the  Itoyal  tieognphicnl  tK-olrt/. 


TasHtMneetinsaf  the  KmiuaaCftrAraA- 
cnty  u(  Binraee  for  Ih*  winlvr  oeaafnnat  IW 
and  1«»5  will  be  held  at  the  nwiua  uf  tb> 
Young  Ui-ii't  (^riMian  Aiwociatioe,  ou  Fri- 
day,  Noieuiber  7tb,  at  7:80  P.  M.  The  ape» 
ing  addn-M  will  be  dalirwml  hj  lb*  A«i* 
deal  Col.  K.  T.  Van  Hnm. 


JTEMS  FROM   PERIODICALS. 

Sut/tnilMTt  to  tht  ItcviKvr  ouu  tit  Jvmitifd 
tirouffh  tkiM  ofiet  wifh  all  lite  httt  magMhut  of 
kit  CiiMAlryaiui  E*rof)f,  tU  ti  tfumwaf  i//rom 
6(0  SO  pvtrnicffUit  rtUHfritt. 

7*0  ai^  ptraoH  rtmiuiiig  to  ui  {In  dnaW  •ub- 
trtiylia*  ;HtM  of  any  iMfri  c^lk*  protiniunt  liiiT' 
or  tdeniijlc  muj/aatnt*  ij^  Ma  L'nitfJ  ^'friMs, 

ifill pronptlji/urnuA  lir  lomr,  airf  (V  KlJi- 
^»  City  Ukview  or  Scikkce  asi>  Ispiv- 
AT,  k«»rfu»  viiJUiul  adtlitiinnleoit,/or  oncj/mr. 

Ttttt  October  JK^tunw  of  Amririam  Hitorg 

a  MHMig  iind  notnhle  namlter.     lu  arttrlrs 

•ll  fMidiiliU-,  uii'l   itl   lim«l)'  mad  rnricil 

nunsM.    The  o{H-ntiig  article,  Curicuititv  of 

iivt-tiliiin  ■>  (;ii«|>U'r  iif  ARHTioHn   Imliiii- 

rial  Uiatorv,  Iroiu  ihc  able   j>cd  oi   L'liBrln 

Jkrnard  of  ih«  Cnuviy.  will  be  kaA  «ith  lu< 

toK"*.     It  u  iUu*U-at«d    will)  sum*  '•!  lb« 

lest  (inrirailB  ever  |>ulilulied  of  Whitcwjr, 

Blnnobanl,  lluwr,  Lf«lt,  MeCutmit'k,  Good- 

fear,  >ud  Ed'Mio,  niid  wiili  nuuivtt'Ua  i>i(r- 

nif»»  ol    early    inv«nlii<i]i.    Thi.'    K^lion'i 

im  R*b#llion  (in  171)4).  by  RC.  Culler, 

IhroWB  iHiw  lixbl  uimd  k  alngulitr  efilMxlo  in 

»or  naiionaJ  hiolurj^.      A  s»o(uiri  Ncliotarljr 

}MpcT  IrvBi    M.  V.  Moore,  (copidJ   !■>   this 

(iDlb's  Rkvikw,)  Did  ilic  Boinaits  CoIodIic 

jserici  T  «nmpl«l««  ilMlut  ot  lUo  moat  im- 

oTXMUt  RtnlfiliutiuiiH  fur  lliu  cumTDt  roonlli, 


Tue  muuuuiFnt  of  Frniiel,  a\  Broxlie, 
rancL*.  ree^nlljr  i»*UK^ir«U^,  is  of  T«ry  »!■>■ 
lie  (ksiitn— It  st«ni]  of  worlird  alone  vupport- 
p;  the  hrtiDie  bust  uf  tliu  pblUHopber.  A 
Bbi«l  of  l)lni;k  wirbU  on  tli«  wall  obote 
*n  tlie  fultowiiiK  iiittri iplitHi :  "  Aiigtuilii 
FrciUM-1,  cnglnwr  i.l  hridgM  ttad  liif-Iiways, 
nvrtitor  of  tb«  kuttculur  rafs,  w.-ts  born  in 
hi*  hoiwe  on  ibe  lOlii  of  Hay,  17S8.  Tli« 
ibeory  of  list>l  <'"<-'J  lu  ibia  riral  i>(  lleMloH 
1m>  BMaU  lofiy  iniBKiutngR  snil  llie  moit  noe- 
ul  dpplicatlf^iM." 

A  al^porit  of  «scoll«n1   Sri>-clny  lioa   n-  : 
wntly  bogn  ditcovcrtxl  Dmr  Santa  fv,  if.  M.,  . 

lilcb  Uaaiil  to  Ix-  of  line  i|iiaUty  and  very 
ISUiuIt*  in  amount. 


Trntl^/jmhr  Sein»  ATonfUy  for  Notcin- 
b«r  prownU  tb«  following  tabic  a(  conicut*  t 
The  RelatiDua  briwtvn  tliu  Mlnil  uai  ths 
N«rvoas  S/ilem,  by  William  A.  tlaJUtDonit 
M.  Dn  Gcrmau  Tniimuny  ou  tbe  ClMalon 
Qii4»linn,  by  Pretkrirk  A.  Pi^malil  ;OrtKinol 
the  SynitiMic  PblloMpliy,  by  Ut-rberr  ^u- 
c*r ;  Tlic  Pntnro  of  the  Ntgrg  in  ibe  South) 
by  J.  E  Crnigbead ;  Pending  Probli-iuH  o( 
Aatronoiny,  by  Pr«f.  C  A>  Youtig  i  DrQWIi- 
ing  thv  TiirnrnLi  in  Vrccmtion,  by  8.  W. 
Powell ;  What  is  KIeotri<^ity  T  by  Prof.  John 
TrowbridgB;  Chilian  VuIcanuuB^AcLlve  and 
RxliiK't,  by  Dr.  Karl  Octiwrniit ;  The  Chem- 
i»Iry  of  C5(™ln--rr,  by  W.  MntticM  VVilliania; 
ttoniMlic  Aria  in  t)ntuara1iin>l,  by  B«t. CO. 
Butlnvr;  Old  C'liflomi  ol  I^Bl«wnM»,  by 
Hcrr  M.  Kultaclwr;  Itit-  Oil-i?apply  i>(  the 
World.— f;  XVL-Sbeieh  of  Pr..f.  Jaine* 
Kall,(V^'>lb  Porlrailj;  I-:<lil.>('»  Table  ;  Tlw 
Aia«rican  AaMcialioii  at  I'tiila>lel]ibiB ;  Har- 
rtwm,  Cotuie,  aod  »)|icncer;  U  ihe  ConiraM 
Valid?  LUrrary  Nollcw.  Popular  Mbcel- 
tany.     Nou«- 


We  find  ilie  folloolD);  approciailw  uuticc 
nt  lbi>  ICm-iEW  in  the  Itotimi  Janranl  ■/  £<i. 
utativn  for  ^li-iulfrr  V;  tt^:  "Tlic  Kax- 
SAbCiTV  RBTIEWOrSclKKCl  *»»  Ij!l>tJ»TRy 

it  a  ainclly  popular  mafaainci  belter  adap^ 
etl  to  fnjiiily  rtradtng  than  any  iittic-r  jicli-n- 
lifie  jonrnal  in  lb«  roontry.  It  eompriaea 
original  article*  by  the  beat  vritcrs,  and  ee- 
)c«tions  from  the  beai  pehodloala  ul  ihu 
oviialry  anil  ICurof'T,  u|>vd  Rei>lo)|!y,  mining, 
arrhit'oluKy,  niMlirine  anil  byiiene,  [Dip|«or- 
ol<>£^',  ex  plural  ion  and  iraveU,  mMhanie 
arU,  liiitory  and  bi<>gra{Ay,  book  rcrlewNi 
etc.' 


Wk  liaro  before  TefiTntl  tn  TV  /Koj,  pub- 
\MtmA  by  Janaen,  MeClurjt  A  Co.,  CbleaRo, 
a»  lite  b«a  juumal  of  iU  liiud  (literary  rc- 
viec)  published  in  till;  Writ,  .\rtvr  nearly 
four  ytan  nM)iiBintanc«  nith  ll  «*  atv  en- 
abled lu  tjieak  in  tiill  ttruiij-rr  tenna  nf  iia 
execltcniv.  No  journal  of  the  kind  tn  tbfr 
wbfilv  country  exveta  il  av  a  purely  liUrary 
reTi«w.  Ill  iMding  feature  ta  the  prmenu* 
lion  of  (be  e>u«fuUy  tormxt  cnncluaiuna  nt 
»|irrinl  ntudrats  ultiubjecia  Ucnteil  nn  liouka 
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tcrvc  BB  the  trsi  of  rritlcal  uiil  iniiructiT* 
CMayi,  wkU<-  lh»  opininna  rsitrcn^Mtd  ^arnr 
witli  lti«ni  iIm  foil  i««poiinihiliiv  of  ilicir 
nnttiort'  nain»L  To  (tiia  It^ailln;  'k'stiim  of 
TTk«  l>iaJ,<iih«nnrpaHili.>f|,c>ini<i«iinc'>[  min- 
or btHik  reviews,  uo(«t  and  cumincniB  uii  in- 
trrniiiit  liipmrv  ev'nU,  nntl  tvTrtiil  (ult  (!<•' 
pmnuirntx  iif  liifcticigri»t>hr,  wlitrh  witlcn  ill 
aeo|K'  anil  (.-iilnrKf  ilj>  ii^lulnnis  aa  a  IlieriTv 
tfuicli;  unil  •  ivcnril  of  liicriu'v  |>roKrr». 
il.&O  |wr  itDnasi. 


A  cable  Bimuajrc  «a»  rr^ciTcd  by  Ibr 

OAwrwr.  Bcslon.  on  ibe  2rt(U  of  S*pi 
•t  lUrvanl  Cullt^  OUervaUirr,  fi 
Kru4-^r,  Rirl,  aiiiinuiicing  ifar  di»r(>Tinv 
m  |ilin<*t  liv  Fal'iMi,  at  Vicon*.  TKp  fwiuiva 
mivru  U  lliu  falhiwIoK:  BciHiriiibiT  Ui'iSH 
Clr.  SI.  T.  K,  A.  1\\,  IBm.  SJs.  IJeel.+U" 
^y  38".  Dailj-  ■u>.(i..ii  in  K.  S.  — 3Ki» 
I>fcJ.  — v.    Tliirlwalli  luagniiode 
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Our  culture  ii  drifting  to  specialty — is  becoming  one-sldcd.  Our  science 
id  philosophy  are  speciiliced.  Science  confines  itself  to  merely  physical  things, 
Boring  ethicB;  while  theology  rettricis  its  teaching  to  the  future  life  of  man. 
Nere  it  no  unity,  each  following  its  own  lines  of  thought.  Tliere  can  be  no 
KnpletcDess  by  this  method.  Ii  is  nnscicntific  because  all  vre  can  know  of 
yscal  phenomena  i»  fTOni  the  action  of  unseen  force.  Nor  can  we  compre- 
End  the  unseen  by  passing  the  facts  and  laws  of  the  physical  woild.  Man  can 
>ver  reach  true  knowledge  until  he  Rludies  both  by  the  tight  which  this  insepa- 
b  relation  suggests.  It  is  front  this  fact  Ihat  the  subject  of  this  pajter  is 
n — the  occult  in  nature. 

Snd  it  is  well  before  beginning  a  topic  to  know  the  value  of  words.     Oc- 

t  its  strict  etymology  mcMis  to  hide— bidden.     lu  popular  ase,  including 

■    -called  supernatural  or  superstitious,  is  not  the  setue   in  which   it   will  be 

syed  in  what  follows.     In  the  newer  philosophy  there  is  no  such  thing  as  the 

roaturaL    The  ancient  philosophers  used  it  in  the  sense  of  the  principle  of 

'ogs — or  Ibe  unseen  in  nature  as  distinguished  from  the  manifest.     But  modem 
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science  bas  rejected  this  conception  of  Arutoile,  and  substituie<l  force  and  nakc- 
otjur  action  in  its  stead. 

la  the  history  of  knowledge,  however,  we  find  the  occull  to  be  bm  4  rcli- 
tivc  term.  What  was  $0  in  a  former  age  is  known  Id  this,  and  what  wu  ocn^ 
yesterday  is  manifest  lo^y.  It  is  in  this  sense  we  propose  to  deal  with  ihc 
word  and  the  idea.  The  world  had  the  occult  In  astrology,  alchetay,  nugic,  and 
the  lightning  and  thunder.  To^iay  they  are  knowledge,  under  the  names  d 
astronomy,  chemistry,  magnetism  and  electricity.  The  occull  is  now  only  u  ic 
the  nature  of  these  things.  And  this  is  so  only,  as  modern  thought  apprcheaib. 
because  thinking  it  fettered  by  fundamental  conceptions  as  to  premises,  llitl 
obtained  when  all  these  were  occult.  The  modes  of  thought  have  not  been  r^ 
vised  with  the  facts.  Or,  in  other  words,  the  basic  conception  of  nature  hs 
not  changed  with  the  observed  facts  of  investigation.  When  we  go  t>ack  to  libr 
time  when  astronomy,  chemistry,  magnetism  and  electricity  were  hidden  ium 
man,  or  obscured,  we  can  readily  grasp  the  theories  resulting.  But  when  we 
come  to  interpret  phenomena  by  the  light  uf  what  is  now  revealed  we  find  the 
old  systems  inadequate  and  irreconcilable.  This  fad,  lying  at  the  very  bottom 
of  the  discussion,  accounts  for  the  confusion  of  what  wc  call  the  science  ud 
ethics  of  the  lime. 

We  are  gradually  changing  the  old  form,  from  the  occult  and  manifest,  to  ■ 
definition  more  in  harmony  with  our  own  idiomi — the  seen  and  the  uiueen. 
Metaphysicians  tell  us  that  things  as  wc  see  them  arc  not  real,  only  apparent « 
relative}  that  this  being  so,  we  cannot  really  know  anything.  Or,  that  bej-ond 
what  is  material  and  tangible  is  unknowable.  But  this  is  again  because  o(  the 
old  mistake  as  ID  fundamental  conceptions — or  a  mistake  as  10  what  \s  real  Oof 
senses  arc  for  objective  uses — to  f^uard  and  protect  the  body.  How  ilien  can 
they  be  the  sum  of  knowing,  or  the  only  vehicle  of  knowledge.  They  but  coo* 
vcy  forms  of  knowledge  to  the  real  knower.  We  now  recognize  that  the  unseen 
governs  the  seen  in  all  things.  We  can  never  attain  to  true  wisdom  by  seaiching 
for  the  secrets  of  nature  through  matter,  or  for  the  causes  of  thin^  in  the  physi- 
cal realm.  Man  ought  to  know  that  it  is  the  unseen  pan  of  himself  that  rules  the 
seen.  Why,  then,  cannot  knowledge  accept  this  fact  for  all  as  well  as  for  »df? 
Science  calls  these  things  the  "imponderable  forces."  Is  there  *Dy  force  tlut 
is  ponderable  ?  Is  not,  then,  the  unseen  the  real  ?  Without  the  presence  of  the 
unseen  everything  is  dead.  Why  then  beat  over  the  old  straw  of  matter  whidi 
when  the  unseen  is  absent  is  nothing? 

Monotheism  has  been  but  in  part  developed.  It  reached  ihc  plane  of  one 
God,  took  the  furm  of  a  personality  distinct  and  apart  from  all  else,  and  has  «A 
remained  for  thousands  of  years.  This  personality,  thus  dwarfed,  ruled  the  Uiti- 
verse  and  managed  it  as  will  or  caprice  determined.  But  monotheism  itself  now 
feels  the  impulse  of  the  newer  ihoughi,  and  is  unfolding  as  a  universal  prinaple, 
the  conception  of  which  is  to  be  interpreted  from   universal  nature.     Or,  IB 

words,  the  one  God  pervades  every  atom  of  nature  as  one  force,  one  prin- 
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siple,  one  potency— Iht  phenomena  we  see  being  ihe  expression  of  this  one  All. 
Jucb  is  10  be  the  roonotheUm  of  the  future. 

Science,  in  ihe  pur«iii  of  ihc  conslilution  of  things  physical,  pursues  the  right 

lelhod  in  the  study  of  uhimaics.     Bm  science  as  to  philosophy  begins  at   the 

rrongend.     you  can  ascertain  the  combinations  of  maoer  by  this  meihod.   but 

pou  cannot  build  a  world  by  analysis,  or  discover  the  law  of  God  by  disintcgra- 

ion.     You  can  take  a  waich  apart,  count  and  name  the  pieces,  but  the  watch  is 

^one,  and  ihe  scciel  of  the  maker  is  his  secret  slill— his  thought  has  escaped  you. 

But  if  you  accept  the  maker  and  study  it  in  its  related  pans,  his  idea  and  its  uses 

econe  clear.     So  we  cannot  find  the  principle  of  things  by  breaking  ihcm   to 

jieces  by  the  blows  of  analysis,  but  we  may  comprehend  the  purpose  of  nature 

>y  accepting  the  idea  of  Its  unseen  power  and  reading  by  the  light  of  manifested 

-nomena.     It  is  the  synthetic  not  the  analytic  method  that  invest^ation  must 

>llow  in  this  direction,  because  that  was  the  meihod  of  world  building.     .-Vnaljr- 

is  valuable  in  giving  the  support  of  (acts  to  synthesis,  by  showing  that  matter, 

>in  its  law  of  a^tnity  and  repulsion,  is  adapted  to  world  building  and  iodlvidual- 

ion.  but  it  usurps  a  place  for  which  it  is  not  adequate  when  it  assumes  lo  be 

ic  only  mode  of  demunstmtion — or  the  primary   mode.     It  can  show  that  all 

Ucr  must  have  been  homogeneous  because  it  can  be  reduced  to  that  condition 

-provinR  the  direct  process  by  the  inverse  method.     And  this  is  all  that  science 

been  able  to  do. 

And  here,  in  this  connection,  it  may  be  pertinent  to  refer  to  a  few  recent 

tiBCOvcries  which  remove  the  last  refuge  of  materialism  and  Ihe  mechanical  theory 

worlds — the  herctol'ote  unanswerable  argument  against  the  ultimate  theory  of 

airit.     Reference  it  made  to  elemental  matter.     The  chemist  had  found  certain 

ibstances  that  refused  to  yield  to  his  forces,  and  these  he  called  elements,  and 

tigoed  to  them  ultimate  (pialities.     .Anything  that  did  not  recognize  these  ele- 

icntary  things  was  not  Iriie.     The  jV-w  CktMtitry  was  printed  in  1874  and  con- 

lini  a  list  of  sixty-three  of  these  substances.    The  revised  edition  of  that  book 

just  out,  prepared  by  the  same  author,  in  which  this  formidable  list  is  swept 

iway,  and  in  his  preface  the  author  says:     "  Except  in  a  very  limited  sense,  ths' 

i-called  elementary  substances  are  now  seen  to  be  as  truly  compounded  as  any 

^ther  tubsunces,  and  it  is  manifest  that  their  qualities  must  depend  upon  mole- 

alar  structure,  or  on  the  resulting  dynamical  relations,  as  well  as  on    the  funda- 

leatal  attributes  of  ultimate  -itoms.     'latere  is,  iherefoTC,  no  longer  any   reason 

>r  limiting  the  statement  of  Ihe  great  Tundamental  law  of  definite  proportions  to 

te  relation  of  elementary  substance,  and  clearness  ofexpositlon  is  gained  by  giving 

ie  statement  the  widest  possible  scope." 

And  so  goes  down  this  support  of  the  physical  school  at  the  interpreter  of 

tmic  law.     And  it  brings  into  the  foreground  the  singularly  ignored  discovery 

>f  Crookcs,  lo  which  reference  was  made  in  a  paper  read  before  this  Academv  in 

|88i,  as  lo  the  fourth  or  radiant  state  of  matter.     The  only  reason  that  seems  to 

list  for  this  long  neglecl  of  a  discovery  by  the  foremost  invcsligalor  of  his  time, 

probably  found  in  the  closing  sentence  of  his  remarkable  paper:    That  it 


bhogs  ui  to  the  borderland  between  (he  nuteml  and  that  bejroad,  (or  wbich  ibc 
great  student  had  such  strong  partiality. 

And  here  I  will  refer  to  one  more  fact,  the  bearing  of  which  wil]  be  seenoa 
the  thought  involved.  That  i»  thai  Edison  has,  in  the  face  ol  the  iicgaiiveol  m 
lerialistic  science,  succeeded  in  passing  a  cuncnt  of  cicclricit)-  through  a  tracuunt^ 
This  implies,  in  the  opinion  of  this  remarkable  genius,  to  whom  elcctrictty  lecmi 
a  native  clemeni,  that  there  is  stilt  a  more  subulc  medium,  universal  in  nature. 
which  acU  as  an  agent  for  the  transmission  ol  electricily,  light,  beat  and  magset- 
Ism,  and  that  ihe  resuUs  of  his  experiment  may  tie  almost  revolutionary  in  ihc 
finer  calculations  of  astronomical  science. 

Are  ther<r  any  more  harriers  remaining  to  the  conception  of  the  spinttulF 
Science  has  about  passed  the  ItmiE  o(  special  interest  tn  mere  physics  by  theu 
diKovenes  of  yesterday.  Matter,  motion,  heat,  light,  magnetism,  electricity  ml 
force  as  studies  must  non  give  way  to  what  is  shown  lo  control  them.  The  da; 
of  the  dreamer  is  dawning,  and  the  time  of  the  "crank"  is  near  at  hand.  Wc 
may  now  return  to  our  subject  more  direct.  We  have  seea  that  astronomy,  I* 
ology,  chemistry  and  electricity  have  given  up  secrets  that  change  the  wholt 
field  of  investigation  and  challenge  the  hiunaa  intellect  to  new  paths  of  explore 
ation. 

We  cavalierly  dtamisi  Ihe  wisdom  of  the  ancients  as  too  grotesque  f«r  owl- 
em  consideration.  But,  after  all,  may  it  not  be  their  way  of  accounting  for  Uunp- 
as  we  comprehend  it  rather  than  the  conception  underlying  f  We  replace  asin:i< 
ogy  with  astronomy  and  substitute  chcmistr>'  for  alchemy,  but  are  we  tare  Atf 
did  not  apprehend  the  cause,  ilic  principle,  better  than  we.  For  it  is  a  fact  ibu 
every  step  forward  in  our  researches  brings  us  nearer  to  the  ancieat  mysteiief. 
The  mineral  to  them  was  sentient,  it  is  magnetic  with  us — but  with  both  the  tut 
remains  of  cndowmctit  with  a  quality  that  wc  can  express  in  no  better  way  ihu 
to  call  it  life. 

The  great  trouble  after  all  is  from  llie  want  of  tbiokjng.  It  seems  ai  if  i 
theory  was  necessarily  a  centenarian,  and  must  hve  so  long,  no  matter  hor 
many  new  bjrihs  may  happen.  Newton  for  twenty  years  doubted  his  own  theorr 
of  gravity,  and  now  it  has  to  bear  many  burdens  which  never  had  his  aulhontjr 
or  sanction.  The  same  is  trae  as  to  evolution — many  things  being  credited  lu 
Darwin  that  he  never  taught.  The  power  o(  thinking  possessed  by  these  great oui- 
ters  seems  nut  to  haw  survived  them,  and  their  hypotheses,  instead  of  beioi 
modilied  by  new  facts,  have  been  made  procrustean  beds  to  which  all  new  ditcor* 
cries  have  been  compeUcd  tu  confurtn.  Their  disciples  have  been  too  much  t&c 
the  man  who  when  fact>  differed  with  his  theory,  said:  "Su  much  the  worse  iff 
the  facts." 

A  certain  school  have  assumed  thai  there  is  no  such  thing  as  inielligesce  in 
ihe  order  of  nature — because  they  know  nothing  of  iL  Another  school  assain» 
(o  know,  absolutely,  all  about  the  nature  of  the  intelligence.  And  if  a  fad  dil' 
fers  from  either  assumption  tlie  fact  does  not  exist  Between  the  two  truth  hti 
b^d  a  hard  struggle.     The  one  has  its  standard  in  what  it  thinks  was  said  thou^ 
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«nds  of  yearF  *%o — ihc  other  denies  and  rests  on  that  negative  as  the  all  of 
knowledge  in  thai  directioii.  Between  the  two  the  thinker  is  visionary  or  ui  in- 
fidel—and all  that  can  be  discussed  inside  the  limid^  of  toleration  or  sanity  is  a 
lutoble  of  formulas  about  either  supernatural  and  miraculous  things,  or  an  utter 
denial  of  them,  viih  chance  as  providence  and  aonihiUlion  as  the  only  ceruinty. 
Without  stigi^estion  or  coloring,  theie  are  the  horns  of  the  dilemma  with  which 
the  recognizMl  teachers  confrortl  poor  humanity  to-day.  lietide  ihece  the  so- 
•called  superstitions  of  the  ancients  were  very  gospels  to  the  race. 

The  cxrcult  in  this  modern  age,  it  will  Ijc  perceived,  is  vagily  narrowed  from 
what  it  was  in  the  time  ftom  which  philosophy  draws  its  inspiration.  Aristotle  is 
claimed  by  modern  materialism  as  its  prophet,  yet  the  chief  part,  the  soul  of  his 
Wjrnem  is  ignored.  His  terminology  hni  been  borrowed,  but  when  ii  refers  to  the 
principle  of  things,  or  the  causr  of  the  manifest,  it  is  mythical,  superstition  and 
Mgan  vagary,  while  the  manifest,  or  pheitomenal  is  eicalied  as  the  all  of  his 
wonderful  teaching.  Occult  has  lost  its  etymological  meaning  and  been  con- 
sigoed  to  witchcraft,  conjuring,  demonology  atHJ  reUied  things.  But  even  here 
the  thought  of  these  ancients  is  being  vindicnled  in  the  light  of  di.<icoTeries  in 
Tnagnctism.  Mcsmer  taught  a  century  ago,  yet  the  schools  have  only  accepted 
bis  facts  within  a  very  few  years.  But,  as  hypnotism,  this  rejected  truth  lakes 
ts  place  in  the  ranks  of  accepted  fact,  and  one  more  occult  force  becomes 
knowledge. 

And  now  we  find  only  one  more  door  remaining  closed  between  us  and  the 
wisdom  of  the  ancients,  but  before  that  stands  modern  science  ln»isiing  that  it 
only  a  blind  door  in  the  solid  wall  of  the  unknowable — impassable  and  impen- 
etrable. And  in  iu  watch  it  is  relieved  by  theology,  which  as  in  all  the  ceotu- 
ies  of  progress,  interposed  its  little  standard  of  infallibility  as  a  barrier  before 
'Very  new  door  of  truth.  Uut  reason  and  progress  persisted  in  forcing  the  locks 
ind  as  the  doors  swung  back  new  worlds  oi  knowledge  stood  revealed — the 
Dccutt  became  the  known,  the  hidden  the  revealed,  the  unseen  the  underttood. 
And  so  will  it  be  now. 

There  is  one  misuke  a  great  many  well  mtaning  people  make  ;  that  the  dis- 
covery of  something  they  did  not  know,  or  believe,  would  change  the  whole  ai- 
tect  of  the  world.  'Diey  seem  to  forget  that  facts  have  always  been.  These 
teople  Labor  under  the  delusion  that  the  world  Wiumiide  according  to  their  pUn, 
Dr^etling  that  they  only  Irom  time  to  time  find  out  a  truth  as  to  the  nature  of 
ibtngf.  And  ihey  often  stand  amazed  that  as  their  little  lights  go  out,  the  sud 
u>d  moon  and  stars  still  shine  on.  But  the  man  of  progress  rests  serene.  He 
its  each  new  truth  as  something  in  the  grand  economy  of  the  universe  hereto- 
ore  hidden  to  humanity,  and  he  fearlessly  swings  open  this  blind  door  in  the  wall 
ind  steps  forward  into  another  world  of  higher  and  grander  j^enomenn. 

Now  let  us  try  this  door.  We  have  passed  the  former  ones  of  astrology, 
tlchemy,  sorcery  and  magic,  and  found  the  light  of  astronomy,  chemistry,  mag* 
ctistn,  electricity  and  mesmerism,  or  psychology.  Before  u>  is  Ihc  door  of 
uperstition,  hut  as  it  opens  we  are  ushered  into  the  world  of  life.     And  again 
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we  find  w«  h«ve  been  luisUken:  That  life  fnttead  of  being;  a  thing  of  mimdr. 
induced  by  an  act  of  exiernat  power  beyond  natural  law,  sustained  and  ended  \x 
siiDilar  agency,  »  Riinply  a  pan  of  the  eternal  order,  and  of  necessity  co^xiitts 
■nd  continuous  with  ilic  cause  of  all.  For  the  first  lime,  so  far  as  we  know,  tn 
are  able  to  apprehend  the  problem  (rom  alrictty  scientific  raethoils,  an^  to  am- 
prehend  its  necessary  conditions  from  the  analogies  and  logic  of  pfccedoi 
knowledge — because  science  has  led  us  up  to  ii  siep  by  step.  And  as  tnesraenim 
has  been  admitted  to  the  sacred  circle  of  accepted  science  wc  vill  uk  it  titht 
key  to  unlock  this  door. 

W>kat  is  mesmeriim?  Fhenomenally  it  is  the  doininatioa  of  one  mind  ■■* 
another,  from  a  state  induced  by  physical  methods — pisses  by  the  hxnd  and  au^ 
ogous  prnresses — all  of  which  are  based  ii|H)n  the  passage  of  a  magnetic  cuncu 
or  force  from  the  operator  to  the  subject.  And  your  pardon  is  once  more  asked 
for  reminding  you  that  in  this  description  we  ajt  stilt  in  the  domain  of  accqitm 
science.  The  conditions  arc  aimple:  Given  a  person  of  strong  magnetic  or- 
gaaiiaiion  and  a  person  of  nervous  conditions,  and  the  one  conirolB  the  otiur. 
makes  him  responsive  to  his  rnenul  moods,  or  to  act  as  willed  to  do,  deqiiie 
Tolitioo  or  will  to  the  contrary.  This  is  not  mental  force  alone,  for  often  lb 
subject  IS  far  superior  in  intellectual  power  to  the  operator,  and  as  a  rule  nc 
lality  or  brain  power  is  not  a  quality  of  mesmeric  operators.  What  is  the  powtil 
Scientifically,  a  stronger  magnetic  current  thrown  from  the  operator  over  the  nb 
ject,  which  current  or  force  is  evolved  by  the  will  of  the  operator  from  the  bra: 
just  in  kind  as  the  L-uTrenis  from  a  battery.  This  so  generated  current  is  tkfoi 
upon  the  brain  of  the  subject,  and  for  the  lime  paralyses  the  will,  and  the 
responds  to  the  stronger  force. 

What  is  ihe  medium  for  transmiiial?     And  here  \h  another  occult  thing,  fflrl 
as  yet  science  can  tell  you  but  little  as  to  the  function  of  the  nerves.     Phyuokfi^ 
can  name  at!  the  principal  nerves  and  map  out  their  modifications  :  can  locate 
the  nerve  centres  and  trace  the  vast  net-work  ^oiog  out  from  thetu,  but  bcyood 
this  it    can   do  little  else.      Now,  in  view  of  all  the  facts  we  know,  what  can  the 
nerves  be  but  electiicaU — not  only  conductors,  but  like  glass,  exciters  of  cledii- 
ciiy.     Here,  then,  we  have  the  mcarts  pcrfccied  to  perform  exactly  what  we»« 
Here,  too,  wc  have  the  agent  for  these  phenomena  of  living  organisms.    Toe 
Dormai  action  of  the  nerve*  conveys  the  magnetic  forces  of  life  or  exdleslM 
electrical  currents  in  a  degree  that  supplies  the  regular  uses  of  the  orgasivi- 
Excessive  or  abnormal  action  or  impulse  produces  more  powerful  cutrenis.  uif 
90  we  see  that  people  under  cxcitemcilt  speak  with  greater  force,  act  with  hij*ei| 
power  and  perform  tasks  with  more  ease  and  facility  than  in  an  tincxcitcd  ititc. 
This  arises  from  nervous  action,  an  augmented  generation  of  electric  power, 
which  carried  to  the  grand  centre  of  the  nervous  system,  the  brain,  gives  ni  the  I 
man  extra  mental  and  physical  force.     While  this  exists  more  or  less   in  all.  iii| 
manifeitaiion  in  individuals  is  of  degree.     Hence  all  cannot  mesmerize,  oor  an 
alt  be  mesmerised. 

And  here  science  can  find  explanation  (or  what  has  ever  been  a   myit^- 
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be  catiie  of  teotperdLueat— or  of  what  ire  cilled  nervous  organisations  and  the  re- 
verse. Also  for  that  unaccountable  thing  so  often  seen  in  life,  the  control  or 
domination  of  one  person  over  another.  If  the  nervous  system  Is  sensitive  to 
magnetic  infliience  it  rciponds  more  quickly  lo  such  conditions,  and  we  say  (He 
person  ha4(  but  little  firmness  or  |>crsistcnce  of  purpose,  while  on  the  cootrary  is 
the  nervous  otKanization  less  sensitive,  the  possessor  is  enabled  to  use  the  force 
f  his  will  to  throw  over  the  sensitive  person  a  power  to  which  it  must  yield. 
Or  the  better  to  handle  the  subject  mentally,  we  invent  terms  to  express  the  two 
conditions— the  one  is  positive  or  the  generator,  the  other  ncfcalivc  or  the  passive 
recipient.  It  must  be  remembered  that  H-h'le  this  mode  of  operation  may  he 
liuggesiion,  the  premises  are  not— for  science  admits  the  nerves,  the  brain,  the 
magnetic  forre  and  the  result.  W\  these  are  determined  to  be,  and  the  phenome- 
na apparent.  Granting  these,  the  method  must  be  just  as  descri bed— from  all 
logy  cannot  be  otherwise.  So  another  occult  force  emerges  from  its  hiding 
>1ace  and  takes  its  position  with  the  known. 

With  your  {permission  this  blind  door  will  now  be  passed,  and  in  deference 
to  the  occasion  and  this  presence,  the  attempt  will  be  made  to  deal  with  what 
rou  regard  as  pure  speculation,  or  with  that  which  science  treats  as  entirely 
cult — immortality. and  the  possibility  of  knowing  the  fact. 

It  is  useless  to  travel  over  the  old  argument  as  to  matter  and  miod.  MucU 
f  the  world's  philosophy  has  been  an  attempt  to  have  us  know  that  we  cannot 
mow  anything.  This  definition  should  supplant  the  present  one  of  metaphysics 
I  our  standard  dictionaries.  Happily,  however,  this  is  passing  away,  and  ere 
iQg  we  shall  be  permitted  to  recognize  ourselves.  We  have  been  bound  with  ft 
ientilic  bond  to  ultimate  atoms,  with  a  force  that  no  thcologic  dogma  ever  cxer- 
used  over  men's  minds.  These  atoms  arc  the  mathematical  units  upon  which 
cience  builds  the  universe— persistent,  indestructible,  indivisible  and  unchange- 
,ble  in  weight  or  volume.  These  inexorable  atoms  are  next  made  to  account  for 
:hange9  of  volume,  temperature,  latent  energy,  and  ihc  still  more  incomprehcn- 
ible  change  of  chemical  properties.  Can  we  conceive  an  atom  from  scientific 
i>rmula  ?  It  cannot  have  color — for  light,  which  gives  color,  is  a  mode  of  motion- 
t  is  neither  hot  nor  cold — for  heat  is  also  a  mode  of  motion.  It  has  neither 
lectric  or  magnetic  ([ualitics  for  the  same  reason.  Ii  cannot  have  weight  or 
xtension,  for  weight  is  the  mere  play  of  attractive  forces,  and  extension  is  only 
:nown  as  resistance,  which  is  a  manifestation  of  force.  It  can  only  have  tnag- 
litude,  and  in  this  regard  it  is  not  appreciable  or  comprehensible.  If  the  atom 
I  this  paradoxical  thing,  what  must  we  say  of  a  cosmic  theory  that  rests  solely 
nd  only  on  this  inconceivable  thing  ?  If  the  atom  is  not,  the  theory  built  upon 
1  is  a  fiction. 

In  this  reference  to  the  atom,  the  argument  is  not  original,  but  condensed 

rom  high  scientific  sources.     It  is  not  denied  that   it  has  been  of  service  to 

hemtcal  science,  as  a  working  hyjKithesis,  but  .<:ome  of  the  most  distinguished 

mes  in  experimental  chemistry—among  them  Coumot  and  Sir  Benjamin  Brodic, 

rofessor  of  chemistry  at  Oxford — have  declared  it  a  hindrance  rather  than  a  help, 


awl  thai  it  has  proved  itself  inadequate  to  deal  with'  the  complicated  tystaa  af 
dMaical  bets.  At  best  it  stands  as  the  x  io  hypothetical  formula,  but  must  otx 
be  recognized  as  a  fundamental  fact. 

Uott)  this  settled  we  may  be  |>ermiitEd  to  enjoy  two  tilings :  One  is  thitw 
arc,  and  the  other  is  that  one  of  our  atutbuies  it  common  sense.  This  qaalitjr 
tdU  m  that  wc  can  only  observe  phenomena  and  reason  rrom  them.  To  out  knov- 
ing  we  find  matter  as  the  medium  of  all  eApre»ioD  in  nature.  ^Ve  tiod  it  unor* 
ganixed  and  organixed,  as  we  term  the  two  states — or  living  and  dead.  If  t!u 
ultimate  of  what  we  call  living  is  iinliBowable,  the  fact  is  known,  and  we  mua 
deal  with  it  as  we  know  it.  Science  has  helped  us  to  the  last  tangible  coudiiwa 
Cif  organised  matter  in  bioplasm,  and  traced  for  us  the  process  of  growth.  Bui 
U  has  not  been  able  to  sdze  the  union  of  life  with  it,  or  to  know  how  it  is  vitl^ 
ited.  Its  methods  have  utterly  failed  to  produce  the  vital  substance,  or  to  gee- 
etaic  anything  living.  As  far  .ig  we  know,  matter  is  not  inlelligent,  it  docs  not 
think  and  it  cannot  know.  The  intelligent  principle  must  tlien  be  higher  ihu 
matter,  as  it  uses  it.  'I'he  least  wc  can  do  is  to  recognise  this  duality.  Wc  i-an- 
not  call  it  chance,  for  there  is  no  element  of  chance  in  order,  purpMc,  pemti- 
ence  iind  duration.  It  cannot  be  matter  in  motion  by  rirtue  of  its  material  forc» 
alone— for  this  is  simply  in  logical  desperation  inventing  perpetual  nioi)OD,a 
recogniied  pliyslcal  impossibility,  or  as  one  writer  has  it,  producing  a  machine  ta 
lay  an  egg  that  will  hatch. 

We  may  as  wdl  lay  up  our  yardsticks,  our  scales,  our  blow  pipes,  otir  tat 
tubes  and  microscopes,  and  start  where  only  the  human  intellect  is  capal^e  of 
starting  from — God.  .\fler  all  our  theories,  systems  and  philosophies,  this  is  tit 
only  true  and  universal  working  hypothesis.  All  that  is  needed  from  this  pie 
nisc  is  to  start  right— or  speaking  scientifically,  to  interpret  oatufc  from  her  laeli. 
Then  our  conception  of  the  great  caute  will  grow  in  harmonious  and  widtaiat 
knowledge.  If,  as  tlie  world  has  so  largely  done  in  the  past,  we  start  with  a  fdf- 
imagined  God,  denying  all  facts  in  nature  that  conflict  with  that  ideal,  we  o^ 
end  just  where  science  found  denial  of  such  a  God  imperative.  Itut  we  asS 
not  imitate  its  error  and  supplant  him  by  another  self-conceived  K>-}/otbciis  ss^^ 
the  nature  of  ihingH.  Here,  in  these  assumptions,  of  both  sides,  as  lotfaegrfC 
principle  in  nature,  has  been  the  misuke  of  the  ages — the  cause  of  all  the  so*ciIlci} 
atheism,  infidelity  and  materialism  of  the  world.  U*c  find  out  what  man  is  bf 
what  he  does,  what  he  says,  and  by  the  logic  of  his  action.  We  do  not  form  id 
idea  of  the  man  and  then  ignore  the  lesson  of  his  act>,  reject  what  he  says,  or  xi 
aside  the  logic  of  his  conduct.  If  we  do  so  we  simply  find  that  we  have  ton- 
taken  the  man.  Ixt  us  learn  of  God  by  like  methods — the  investigatiOD  of 
tuture,  tta  laws,  phenomena  and  uses — and  we  shall  find  him  in  harmony  «ii^ 
•U.     And  what  is  of  supreme  importance  to  us,  ourselves  also  in  harmony. 

The  primal  entity  in  the  universe  is  intelligence — we  call  it  spirit.  Itis  v- 
{>erior  to  matter  because  matter  is  used  by  iL  Our  methods  are  inadequate  t» 
compass  Its  source,  but  we  may  learn  its  purpose.  Wc  simply  know  it  is.  thtoii|h 
our  own  conciovisncss,  and  that  it  controls  and  acts  through  our  own  organism.   .W 
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we  se«  that  all  olhcr  being  is  acKd  on  in  lilce  manner,  or  exhibits  like  phenomens. 
And  we  see  that  tlie  phenomenaare  in  power,  extent  and  charaaer,  just  in  degree 
with  organic  structure  and  intelligence.  Our  teason  then  says,  as  these  are 
all  of  like  qualit)-,  only  differing  in  degree  o(  manifestation,  ihji  the  force  pro- 
perty or  tntelligeace  that  we  know  to  be  in  us,  is  the  same  in  all  else— or  is  one. 
And  as  wc  know  that  we  are  of  both  matter  and  tnleltigence,  we  are  dual  in  con- 
stitution. The  one  we  call  maitci  and  the  other  spirit— not  that  the  names  sjg- 
n\if,  but  they  are  the  tools  we  handle  to  express  the  conception. 

Now,  OS  wc  sec  matter  without  manifestation  of  spirit,  we  must  accept  the 
coDcluition  that  the  one  is  at  least  equal  to  the  other,  and  as  matter  is  known  to  be 
indeslruciible  spirit  must  be  also,  and  we  call  this  quality  immorlal.  If  spirit 
does  take  on  matter,  as  we  see  from  out  birth  and  growth,  it  must  have  had  be- 
ing before  it  did  so.  And  if  it  had  being  before  it  manifested  through  matter, 
it  cannot  cease  to  be  wr.cn  the  mailer  is  worn  out  or  destroyed  as  to  that  use. 
You  may  say  this  is  not  proved,  but  so  we  have  said  about  a  great  many 
things  that  have  been  proved.  To  deny  is  not  to  prove  the  re%'erse.  It  may  be 
the  very  best  we  can  do  with  our  faculitcs  at  this  stage  of  our  progressive  de^ 
velopincDI.  We  know  a  great  many  things  that  men  three  ccntuTies  ago  said 
were  impoMible  to  be  k  nown,  and  our  experience  ought  at  least  to  teach  us  10  be 
modest  atKiut  setting  limits  to  the  knovrablc.  There  can  be  no  doubt  if  wc  had 
not  set  up  our  own  little  standards  of  truth  ax  infallible,  and  refused  to  look  be- 
yond, the  worUl  might  have  been  far  in  advance  of  what  it  is  today.  It  is  fair 
to  assume  thai  there  is  nothing  necessary  to  our  full  happiness,  our  moral  or  in. 
telleciiial  needs  in  this  life  or  for  the  life  hereafter,  but  what  wc  have  the  capacity 
to  know,  or  that  is  not  witltin  our  ability  to  obtain.  To  deny  this  is  to  asseii  the 
incompleteness  of  our  creation—that  we  have  the  quality  of  want  without  the 
equivalent  of  satisfying— an  absurdity  on  its  face,  and  an  impeachment  of  the 
infinite  power  and  adaptation  we  sec  in  all  else  in  the  nniversc.  The  one  con- 
dition is  that  we  seek  the  knowledge  atighi.  As  all  we  see  and  sense  has  its 
roctltod  of  conning  to  our  observation,  wc  can  find  how  il  cornea  if  we  only  seek 
in  Kirmony  with  the  law  of  that  coming. 

Now,  if  life,  or  spirit — the  presence  of  which  gives  life  — has  the  power  ot 
coming  in  connection  with  matter  for  the  uses  we  recogniie,  it.  there  any  princi- 
ple of  logic  that  can  make  its  coming  impfffisible  for  other  ases  and  by  other 
methods?  Surely  the  claim  that  il  can  has  as  reasonable  ground  to  stand  on  as 
the  most  vital  of  our  scientific  assumptions,  as  has  been  shown.  If  it  comes  to- 
iftay  through  the  modes  of  conception  and  growth,  it  ought  to  be  capable  of  the 
lesser  function  of  coming  on  a  visit  to  the  imprisoned  spiril.  If  il  has  command 
of  the  forces  of  nature,  or  the  elements  of  organization  to  direct,  control,  mould 
and  express  itself  through  the  physical  body  for  four-score  years,  there  is  no 
known  obstacle  to  its  coming  mto  rebtion  w;ih  the  conditions  in  which  il  existed 
90  long,  after  leaviiig  them.  To  claim  that  it  cannot  is  to  exalt,  the  conditions 
and  powers  of  matter  above  those  ihat  gave  it  the  power  to  Ant  come.     Or  it 
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makes  the  future  lUe  inreiior  in  sutc  to  (his,  which  would  be  a   reversal  of  d 
else  we  know  of  the  universe. 

What  is  the  method  of  coming  ?  In  the  case  of  the  mesmeric  example  we  we 
that  one  spirit  in  the  body  acts  upon  another  spirit  in  the  body,  through  wfau 
wc  catl  magneli&m.  If  this  is  the  medium  for  communication  or  contact,  spiriC' 
uilly.  In  one  case,  does  noi  all  nsturr  (ell  ut  it  mu«t  be  so  in  all  cases?  In  tk 
one  case  wc  sec  that  manifestation  by  this  means  is  the  result  of  what  we  ciQ 
will  power— or  in  other  words,  spirit  inpuUe.  If  the  intelligence,  the  will  and 
all  spirit  attributes  survive  the  badj-,  why  can  it  not  exert  this  will  power  or  en- 
ploy  this  iniptiUe  in  one  state  as  in  the  other?  It  is  having  them  that  is  the  oot)> 
trolling  faa.  There  arc  cenatn  limitations  on  thb  power  in  the  physical  farm 
from  what  wc  call  law— [here  muitt  be  limitations  from  the  same  cause  in  the  other 
Everything  cannot  be  pOBsJWc  in  the  one  condition  more  than  in  the  other— fc' 
the  fundamental  fact  is  individuality,  and  this  must  have,  to  be  a  personality,  iti 
Itmiiatioasof  invasion.  And  here,  perhaps,  will  be  found  the  one  great  obstacle 
to  a  clearer  undeniianding  and  a  wider  acceptance  of  intercourse  between  the 
two  states  of  lilc  by  humanity.  Oiir  wrong  teaching  as  to  nature,  as  to  matter 
and  phenomena,  and  as  to  our  conception  of  God,  has  also  been  against  theeocn- 
prehension  of  the  relation  between  [he  two  states  of  life. 

Now,  suppose  we  conceive  God.  not  as  a  separated  personality,  ruling  bf 
behest,  but  as  the  universal  principle  of  nature,  his  commands  being  eternal  ruin 
nx  law?  That  what  we  sc:  was  not  made  by  him  as  a  tnetc  experiment,  bdl  H 
Him — by  expression.  As  he  employs  matter  for  the  expression  of  himself— life 
and  inicliigence— how  could  that  expression  come  from  the  higher  life  other  than  by 
a  universal  law?  We  cannot  conceiveof  ilscomingbyonelaw,  going  by  anodio 
and  returning  by  a  third.  We  must  be  under  the  one  eternal  law  before  contnCi 
while  here  and  hcrcarter.  Mamfcsiation,  then,  is  only  a  thing  of  condition  and 
degree — Just  as  it  is  in  this  life. .  A  man  is  superior  in  this  life,  morally,  raentallr, 
physically,  just  as  thfr  body  he  lives  in  is  adapted  to  these  uses^-condiitons  beiq 
equal.  This  fact  is  as  well  known  as  any  other  connected  with  his  orgaaiwi. 
In  the  life  to  which  he  goes  after  this  there  must  be  corresponding  degiees  is 
power  and  capacity,  else  the  fundamental  law  of  progress  could  not  find  op«l*- 
ijoa.  And  nature  is  prolific  in  these  analogies  if  we  would  but  see  thetn.  Ad 
uninstructed  man  would  never  believe  the  butterfly  was  the  rUeii  caterpillar;  bui 
the  entomologist  knows  it  is.  Tlie  man  who  never  saw  the  face  or  convened 
with  the  spirit  of  his  dead  friend  may  not  comprehend  the  fact,  but  the  man  wl« 
has  can  answer  the  question  :  "  If  a  man  die  shall  hs  live  again  ?  "  It  is  in  IxKh 
■s  a  mere  fact  of  knowing. 

Pardon  a  digression  here,  for  a  few  general  observations.     It  is  not  tieca- 

■aary  to  express  an  opinion  as  to  the  religious  beliefs  of  men.     But  there  is  oat 

thing  common  to  all:     There  is  not,  never  was  a  religion  among  mea,  but  wu 

founded  OB  Ihe.belief  of  the  existence  of  man  after  death,  and  his  rettira  to  Oil 

'  >  as  the  evidence  of  that  existence.     The  facts  are  the  common  property  of  alt 

in  all  ages,  and  better  established  than  that  Moses,  7jaxoxact,  Confucius, 
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Buddtiz  or  Jesos  ever  lived.  What  ihese  great  teachers  ga.ve  had  this  fact  for 
their  credeniUlg.  And  upon  this  Tact  is  based  all  the  sanction  for  everything  that 
is  of  value  as  to  this  life  and  of  expectation  hereafter  by  the  millions  of  the  race 
to-flay.  There  is  not  one  man  in  a  million  in  civilization  ihat  really  rejects  it, 
and  none  outside  tlut  pale.  The  nalural  man  ts  nerer  a  skeptic,  for  he  always 
has  the  evidence,  and  has  not  the  egotism  to  reject  it. 

The  one  great  obGlacle  to  the  spread  uf  this  among  educated  and  civilized 
men  it  this  :  That  vhilc  his  spiritual  teachers  dogmatically  imitt  that  it  has  been 
the  fact  in  other  times,  they  as  oracularly  assert  that  it  is  no  longer  so.  They 
next  assume  that  when  it  was  so,  it  waa  the  voice  of  God.  That  to  deny  this 
claim  is  £in,  while  to  assert  that  it  is  so  now  is  heresy.  Reason,  founded  on 
knowledge  in  all  departments  of  nature,  tells  intelligent  men  that  one  of  these 
assertions  must  be  untrue.  Science  knows  ihcre  is  a  falsehood  somewhere — and 
it  has  assumed  that  it  is  in  the  statement  founded  on  tradition,  because  it  ftnda  so 
many  other  dogmatic  claims  untrue — and  so  it  has  rejected  the  whole. 

Suppose  we  look  at  this  question  from  the  common  sense  historic  view. 
Two  thousand  years  ago.  yes  one  thoui.'knd  years  ago,  the  fact  of  intercourse  be- 
tween the  two  states  of  life  was  universal  among  men.  In  what  we  call  bibtc 
times  it  was  recognized  by  prophet  and  philosopher  alike.  The  only  dispute 
was  as  to  which  was  highest  in  authority.  Krom  the  trials  of  power  be- 
tween Moses  and  .^^aron  and  the  magicians  of  Egypt,  down  to  the  appearance 
■of  the  cross  lo  Constantine,  this  was  the  question  that  divided  men — not  the  ex* 
Utence  of  the  fact.  It  was  contemporaneous  and  universal.  The  monotheistic 
Hebrew  recogiiiz  ed  it  and  called  it  the  manifestation  and  voice  of  God ;  the  poly- 
theistic Greek  regarded  it  as  a  message  from  the  gods.  It  was  the  same  thing  in 
both  cases.  This  is  the  verdict  of  common  sense,  and  if  one  was  fact,  both  were 
-facts,  if  one  was  false  and  a  delusion,  both  must  fall. 

When  religion  became  the  state  policy  of  emperors,  kings  and  despots,  it 
would  not  do  for  this  voice  to  be  uttered  by  anybody,  aud  the  fictioti  was  in- 
vented thai  the  day  of  ' '  miracle  "  was  closed,  and  that  for  all  time  to  come  man 
must  receive  instruction  as  to  the  future  life  from  dogma,  and  not  from  the 
source  that  had  given  it  in  the  |»asl.  So  God  was  made  a  personal  king  to  rule 
over  all  other  kings,  and  man  was  to  serve  the  king  of  kings  by  obedience  to  the 
temporal  ruler  who  hap|i«ned  lo  be  over  him.  And^o  the  God  of  nature  artd 
his  universal  Uw  of  spiritual  teaching  were  banished.  This  is  not  only  the  fact 
as  reason  apprehends  it,  but  it  is  the  literal  fact  as  history  records  it.  The  agita- 
tion now  is  only  the  revival  of  what  was  once  universsl.  And  now  science  in  the 
presence  of  facts  it  can  no  longer  ignore,  accepts  what  it  calls  "  hypnotism,"  and 
for  fear  man  may  find  thai  he  is  a  spirit  with  immoria)  possibilities,  it  at  ottce 
makes  it  the  eaptanation  of  all  the  phenomena  of  seer,  prophet  and  angelic  visi- 
latton  of  the  bible,  the  pagan  oracles  and  the  suprainundane  phenomena  of  the 
present.  It  is  now  somnambulism,  nervous  sensibility  or  unconcious  cerebration 
induced  by  "  molecular  force."  It  don't  mailer  that  we  don't  know  any  more 
«vhen  this  b  said  than  we  did  when  (old  that  "  life  is  the  property  of  that  which 
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livcB"— it  is  scientific— th<re  are  th«  words,  tb«  words  arc  ihinj(s,  and  bejovt 
tbem  we  don't  know  anything  and  you  can't.  And  so  we  Kave  the  two  teachot 
— ilie  one  that  ii  w*»  but  is  not.  the  other  it  is,  but  though  we  sec  we  can  new 
know.  The  newer  thought  mccis  both ;  it  Iclls  the  dogiuiiittt  that  iC  h^  is  ri^ 
as  to  the  aulhority  he  rests  on  primarily,  that  authority  can  be  found  icMisy  a 
well  as  two  and  six  thousand  years  ago.  And  to  the  scientist  tt  sa>s,  if  yotr 
facts  are  true,  lliey  tell  that  there  i|j  a  higher  power  in  man  than  mere  niofec:iLir 
force,  and  that  he  is  an  intelligent  being  beyond  his  mere  physical  properties.  U 
this  view  of  things  cannot  stand,  ihcn  all  the  claims  of  dogma,  all  ihe  supfxtu- 
tions  of  science  go  for  naught.  The  universe,  physical,  moral,  spiritual,  mur. 
be  a  whole,  whether  man  has  or  has  not  the  right  conception  in  regard  to  it. 

Once  do  away  with  these  assumptions  referred  to,  and  the  primitive  k!>o«l> 
edge  as  to  life  will  be  restored  to  man,  nature  will  re<ap}>ear  in  all  her  gracioai 
motherhood  to  humanity,  and  (iod  be  worshipped  wiih  an  aspiiaiion  and  beaii- 
tude  to  which  the  race  has  been  a  stranger,  h  will  te()uirc»  re-casting  of  crecdiw 
but  that  which  comes  in  iheir  place  will  be  purer,  higher,  grander,  andsati^yi&g 
to  the  soul  of  man. 

It  is  not  the  purpose  here  to  go  beyond  this  limit,  nor  to  dognaaiize  about  ibe 
evidence,  or  doctrines  and  philosophy  growing  from  this   view   of  things.    Otily 
to  present  an  argument  from  recognised  facts  of  science  and  the  premises  of  fin^'i 
for  the  conclusion  that  there  is  nothing  in  either  to  forbid  the  student  from  in<r^ 
ligating  in  this  direction.     To  show  that  all  barriers  as  to  matter  were  being  swr]4 
away  by  discovery  and  research,  and  ihat  the  theories  held   by   men   of  science 
which  shut  out  spirit  from  the  problems  of  modern  kno'vlcdge  arc  rapidly  disa{>> 
pearing  before  the  luaxch  of  demonstrated   facts.     Also,  to  point  out  thai  Iht 
facts  of  science  itself  have  pushed  the  inquiry  to  the  border  of  the  unseen  world; 
that  we  must  question  it  to  understand  realities  already  in  our  posse&sion,  otbtt- 
wise  impossible  of  explanation.     An  intelligent  mind  can  no  longer  maintain  lU 
position  as  such  and  ignore  tins  inquiry — (or  all  else  hus  been  exhausted.    Science 
has  piled  hypothesis  upon  hypothesis  to  account  for  this  and  explaio  that,  uiti 
its  theories  have  undermined  the  very  foundation  ujion  which  its  whole  •tirtiirluir 
rests.     It  IS  now  rushing  about  blindly,  denying,  affirming,  denouncing  and  en- 
bracing,  but  Karce  a  sun  rises  and  scU  but  some  assumption  is  ex])loded  by  nc* 
knowledge.     Still  it  refuses  to  turn  to  the  new  light  Mrcamini;  in  upon  humatutTi 
illuminating  the  minds  of  men   with  a  fresh  and   wonderfully  simple  pnwtr 
Theology  too,  thunders  against  the  evidence  of  its  own  existence,  clinging  to  iu 
formulas  as  though  the  life  of  humanity  would  be  buried  under  their  crnmnliBg 
walls.      It  seems  to  be    tcrror-slrickcn  that  what  it  tails  miratle  should  proxc  to 
be  the  law  of  creation,  and  that  the  light  of  inspiration  and  immortality  shall*  hke 
the  air,  the  sunlight  and  the  seasons,  be  the  possession  of  every  human  being  ty 
virtue  of  his  being  such. 

This  knowledge  is  open  for  all,  and  the  privilege  of  acquiring  it  for  hinsdf. 
at  first  hands,  is  the  one  great  boon  that  this  movement  of  the  age  briogs  to 
humanity.     Each  for  himself  may  look  for  it  or  not,  as  he  pleases,  and   do  one 
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lis  the  right  to  sajr  he  shall  or  shall  not  Nor  hat  anjr  power  the  right  to  compel  or 
l-4leler  him, — th«  consequences  are  only  to  each  and  for  each  to  bear.  What  has 
1  been  latd  in  this  connection  is  to  enforce,  as  it  inay,  the  truth  that  what  has  been  in 

nature  still  it,  that  there  is  nothing  in  what  is  known  to  forbid  or  prevent 
|<he  pursuit  of  knowledge  in  this  direction,  and  Uiat  no  authority  has  the 
I  prerogative  to  bar  the  aspiration  of  the  soul  for  all  the  tnilh.     We  can  repeat : 

"  Yet  these  things  were  when  no  roan  did  them  know, 
And  have  from  wisest  ages  hidden  been, 
And  latter  limes  things  more  uitknown  shall  show. 
Then  why  should  witless  man  ho  much  misween 
That  nothing  is  but  that  which  he  has  seen." 


MINERALOGY. 


THK  lUENTIFICATION  OF  MINERALS. 

A  person's  first  thought  on  picking  up  some  unknown  mineral  or  rock  from 

[the  roadside,  the  quarry,  or  the  field,  is — what  is  this  ?     What  is  the  name  of  this 

objeci  ^  and,  if  he  has  no  more  knowledge  of  the  mineral  world  than  the  majority 

of  people,  he  will  be  unable  to  answer  his  query,  iiiile«s  the  specimen  shoald 

f^chaoce  to  be  quartz,  mtca,  or  some  such  very  common  mineral. 

After  the  student  of  mineralogy  has  advanced  far  enough  in  hit  studies  to 
become  somewhat  familiar  with  the  subject,  he  begins  to  ask  himself,  when  exam- 
ining some  fragment  of  (he  mineral  kingdom,  of  what  is  this  object  made? 
What  is  its  composition  ?  and  lastly  occur*  the  qiiesMon,  how  was  it  made?  This 
article  concerns  itself  only  with  ihc  firM  of  thc»c  three  questions.  It  is  well, 
perhaps,  to  say  here  that,  in  order  to  acquire  s  knowledge  of  ihc  physical  pecul- 
iarities of  minerals  sufficient  for  their  indenli6catioD,  the  student  should  familiar- 
ize himself,  by  frequent  inspection,  with  the  general  appearance  of  all  minerals 
'  that  come  under  his  observation,  and  especially  the  more  common  species,  u 
quarti,  feldspar,  mica,  hornblende,  limestone,  etc  U  is  very  desirable  for  the 
amateur  geologist  to  have  a  collection  of  his  own,  of  typical  specimens  of  fifty  or 
A  buodred  of  the  more  common  minerals  and  rocks,  which,  by  the  way,  oosi  very 
little.  If  this  is  not  convenient,  he  should  not  fail  to  visit  the  mineralc^lcal  coI* 
lection  in  the  rooms  of  the  Worcester  Natural  History  Society,  which  contains, 
in  addition  to  all  the  common  minerals,  many  rare  and  beautiful  specimens  from 
all  parts  o(  the  world.  It  is  only  by  careful  study  of  ihc  specimens  ihemselTes, 
object  lessons,  as  it  were,  that  any  substuitia]  knowledge  of  them  can  be  gained. 

Minerals  are  identified,  or  determined,  as  mineralogists  say,  by  first  noting 
their  physical  peculiarities,  and  afterward  ascertaining  iheii  chemical  composition. 

We  will  now  consider  the  physical  characters  of  minerals : 
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I.  About  the  first  characteristic  of  a  mineral  to  engage  our  attention,  if  o 
color.  Colors,  as  relating  to  minerals,  ate  of  two  kindi,  esinitial  and  non-e»c9 
lial.  The  esseotlal  color  of  a  mtoeral  is  lis  color  when  in  a  pure  state.  The  dob. 
essentia]  is  mainly  the  color  of  the  impurities  contained  in  the  raioeraL  Tin 
essential  color  is  found  by  powdering  the  mineral  or  rubbing  it  on  any  haid 
face,  08  unglazed  porcelain.  The  powder  thus  obtained  is  called  the  streat,  and 
although  the  non-essential  color  may  v^ry  greatly,  its  streak  Is  always  nearly  uni- 
form. A  mineral  shon-s  its  true  color  when  powdered,  for  the  same  reason 
muddy  water  becomes  while  when  beaten  into  foam  and  made  opaque. 

The  essential  color  or  streak  of  limestone  is  white  oc  grayish  white ;  its  &<»• 
essential  colors  range  from  red,  green  and  yellow  to  blue,  brown  and  tilack. 
Common  feldspar  (onhoclase)  may  be  white,  gray,  flesh-red,  or  even  green,  0 
in  Amazon  stone,  but  its  streak  is  uncolored. 

Metallic  minerals,  those  in  which  mctaltic  elements  predominate,  arc  alwa;» 
opaque  and  generally  have  essential  colore,  while  vitreous  or  glassy  minerali. 
which  are  more  or  less  transparent,  often  have  non-essential  colors,  because  we 
can  see  into  them  and  discern  the  impurities.  Magnetite  (an  ore  of  iron)  s  1 
metallic  mineral,  and  its  color  and  streak  are  both  black. 

a.  Closely  related  to  color  is  the  pro]>erty  termed  luster,  by  which  is  mesal 
the  quality  of  the  light  reflected  by  a  mineral  as  determined  by  the  character  of 
iu  surface.  The  two  principal  kinds  of  luster  are  the  metallic  and  vitieon. 
The  former  Is  the  luster  of  all  true  metals,  and  of  nearly  all  minerals  which  art 
chiefly  composed  of  metallic  elements.  An  example  may  be  seed  ia  galena. 
The  viucous  luster  is  the  luster  of  mincrats  in  which  the  non-mctuUic  elcnieitu 
preponderate,  as  in  vitreous  quartz.  There  are  various  other  kinds  of  luster,  ti 
adamantine,  the  luslcr  of  the  diamond  \  resinous,  the  lusier  of  resin  ;  pearly,  like 
pearl,  as  talc,  peart  spar;  and  silky,  as  satin  spar.  When  luster  is  entirely  vast* 
ing  a  mineral  i»  »aid  to  be  dull,  as  chalk  and  kaolin. 

%.  After  the  color,  streak  and  luster  have  been  determined,  the  hardneait 
the  next  property  that  commands  attention.  lo  minerals  there  are  all  grades  of 
hardness,  from  talc,  which  is  impressible  by  the  finger-nail,  to  the  diamoad.  the 
hardetl  of  all  known  substances.  To  facilitate  the  determination  of  ibis  chaxiic- 
teristic  a  scale  of  hardness  has  been  dcvUed,  u  follows,  beginning  with  tbt 
softest : 

I.     Talc.  6. 

a.     Gypsum.  7. 

3.  Calcite.  S. 

4.  Fluoritc.  9. 

5.  Apatite.  10. 
Of  any  two  minerals  that  which  scratches  the  other  is  the  harder,  and  by 

testing  an  unknown  mineral  by  those  given  in  this  scale  its  degree  of  hardness 
can  be  ascertained.  For  instance,  if  we  have  a  specimen  that  scratches  calcitc, 
but  is  scratched  by  apatite,  we  estimate  its  hardness  at  4,  but  if  it  should  alw  be 
KTalched  by  fluorite  we  would  place  it  at  3.5.     'Ilie  hardness  of  all  commoa 
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tinerals,  however^  as  nearly  as  we  need  to  gel  it  id  order  to  identify  tbem,  old 
irally  be  deiermined  without  recourse  to  the  scale.  'Vht  hardness  of  common 
adow-gla&s  is  about  6.5,  and  utiy  miaera]  thai  will  scratch  it  must  beat  leaat  as 
as  quartz,  and  any  mineral  that  can  be  scratched  by  a  knife  cannot  be  mtich 
iarder  than  5.5.  By  the  judicious  use  of  the  point  of  a  Itnifeand  a  piece  of  glass 
me  can  soon  learn  to  estimate  hardness  well  enough  for  practical  purposes.  In 
Bneia).  different  specimens  of  the  same  mineral  vary  but  little  in  hardness.  There 
re  exceptions  lu  ibis  rule,  however,  and  some  mineral  species,  as  serpentine  aod 
Ealcite,  vary  greatly  in  this  respect^  the  former  ranging  fiom  3.5  to  5.5,  and  the 
ktter  from  t  to  3.5. 

4.  The  specific  gravity  or  weight  of  minerals  ts  one  of  their  most  constant 
characteristics,     tt  is  more  difScult  to  discover,  however,  than   hardness,  and  is 

lerefore  of  less  practical  value  as  an  aid  in  determining  species.  If  the  spcci- 
iCD  ia  not  loo  small,  its  weight  can  generally  be  estimated  with  sufScient  accu- 
icy  for  practical  purposes  by  lifting  it  in  the  hand.  Barytes  or  heavy  spar  can 
>e  readily  distinguished  from  all  ininerals  which  it  otherwise  resembles  by  its 
inch  greater  wcighL 

5.  Most  minerals  occur  more  or  less  commonly  in  crystals,  that  is,  in  figures 
aaded  by  plane  aurfaces  arranged  regularly  about  a  center.     Minerals  of  the 

ime  species  always  crystallize  in  similar  or  allied  shapes,  and  therefore  the  deter- 
linadon  of  the  crysulline  form  is  an  importatit  aid  in  identification.     For  in* 
»nce,  iron  pyrites  commonly  crystailizcs  in  cubes,  thus  rendering  ii  easy  to  dis- 
king uish  it  from  copper  pyrites,  which  it  somewhat  resembles.     Tourmaline   and 
bornblcndc,  when  occurring  id  small  fragments  in  rocks,  are  very  similar  in  appear- 
:e,  but  the  tourmaline  can  usually  be  distinguished  by  its  long,  slender,  trian- 
iDlar  crystals.     In  order  to  recognize  any   but   the  simpler   forms  of  crystals  a 
lowledgcof  crystallography,  the  science  "which  treats  of  the  forms  resulting 
torn  crystallization,"  is  necessary,  but  as  most  reinerals  commonly  occur  uncrya* 
allized,  we  are  often  obliged  to  depend  upon  other  characteristics,  and  the  de- 
rmioation  of  the  crystalline  form  is  seldom  absolutely  necessary. 

6.  Gcavagc,  or  the  tendency  of  a  mineral  to  break  along  certain  planes,  is 
property  closely  allied  to  the  crystalline  form,  and  is  frequently  useful  in  the 

lendfication  of  minerals.  Common  feldspar  (orthoclase)  can  Be  distinguished 
>in  limtlar  minerals  by  its  peculiarity  of  breaking  or  cleaving  in  certain  direc- 
>ns  with  a  bright,  even  surface. 

7.  When  a  mineral  does  not  occur,  as  is   commonly   the  case,  in  distina 
ryslals,  its  general  structure  should  be  noted,  whether  it  consists  of  an  aggregate 

)f  fine  grains  like  granular  quarts,  -or  forms  a  compact  mass  like  Sint  or  chalce- 
lony.  Notice  if  it  h  made  up  of  a  number  of  slender  columns  like  some  lourma- 
le,  or  of  line  fibeis  like  asbestos  or  satin  spar.  Sometimes  a  mineral  has  a 
imeilar  structure,  consisting  of  a  succession  of  plates  01  leaves,  like  comiiKtn 
lica.  Again,  it  may  be  found  in  globular  forms  like  marcasile,  (white  iron 
Lyrites,)  or  in  a  shape  resembling  a  bunoh  of  grapes,  termed  botryoidal,  like 
Imonite  or  chalcedony.     Minerals  also  occur  coralloidal  (coral-like)  forms,  as 
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aragonite,  or  dendritic  (tree-like)  sba^ies,  as  nugnetite  (magnetic  iron  ore).     Other  | 
species  occur  as  stalactites  or  stalagniites,  as  limestone. 

There  are  also  many  other  imiiativc  shapes 'in  which  minerals  are  (6u 
such  as  amj'gdaloida],  (almond-shaped,)  rcotfonn,  (Icidccy-shapcd,)  capiUurJ 
^resetnlding  a  thread  or  hair,)  reticulated,  (net>Ii)te,)aciciilar,  (resembliDga&t 
etc.  In  short,  a  careful  examination  of  the  general  structure  and  imiutive^pc^ 
if  any,  of  a  mineral,  will  often  lead  to  its  identification  without  further  ironUe- 

8.  There  are  various  other  physical  characters  of  minerals,  such  as  mignd- 
ism,  taste,  odor,  feci,  tenacity  and  phosphorescence,  that  are  oficn  userul  intbcti 
determination.  For  instance,  magnetite  can  be  dutinguished  from  minerals  wbidi 
it  otherwise  resembles  by  its  property  of  being  attractable  by  a  magnet,  or  oug- 
netized  knife-bladci  native  alum  by  its  aittringent  taste;  kaolin  or  clay  by  in 
peculiar  odor;  and  (he  hydrous  silkatcs, — talc,  serpentine,  and  chlorile,  by  their 
smooth  or  greasy  feet.  When  two  pieces  of  quartz  are  rubbed  a^aiD3t  each  otba 
ihey  will  emit  light,  or  are  phosphorescent.     'Iliis  is  best  seen  in  the  dark. 

The  determination  of  the  physical  characters  of  minerals  is,  generally  tpeafc- 
jng,  sufficient  for  the  idcntificalian  of  all  common,  and  also  many  uncoDllDOO. 
species,  but  there  are  many  others  that  need  to  be  tested  chemically  before  their 
identification  is  rendered  certain.  This  treatment  is  also  necessary  ifben  Ihe 
chemical  composition  of  a  mineral  is  to  be  ascertained,  or  Ihe  exact  proportion  of 
metal  in  an  ore  of  silver,  lead,  copper,  etc.,  determined.  This  latter  process  b 
called  assaying. 

We  will  now  speak  of  the  chemical  characters  of  minerals. 

Treating  (he  mineral  with  acid  is  usually  the  first  step.  Calcite  oc  comaoo 
limestone  can  be  readily  recognized  by  its  lively  effervescence  when  touched  with 
hydrochloric  (muriatic)  arid,  while  in  the  mass,  but  dolomite  or  magnesian  line, 
stone  will  only  crfervcscc  when  powdered.  Other  minerals  require  the  use  cf 
strong  or  hot  acid.  In  addition  to  hydrochloric,  sulphuric  and  nitric  acidi  an 
often  used.  Uy  the  employment  of  acids  the  degree  of  solubility  is  detertntoul, 
the  presence  of  carbonic  acid  detected,  and  various  other  results  obtained.  Ato 
ueatmeni  with  acids  come  the  bluw-pipc  tests.  The  mineral  is  placed  upon  ch«r- 
coal  and  submitted  to  the  action  of  the  tiamc  of  an  alcohol  lamp  or  gas  jet  dirccitij 
upon  it  by  the  blbw-pipe.  'lite  degree  of  fusibility  is  noticed,  the  color  ol  tht 
flame  noted,  and  also  the  character  of  the  sublimates,  and  the  odor  of  (he  esof*- 
ing  gases.  The  mineral  is  heated  in  open  and  closed  glass  tubes,  and  then 
mixed  with  the  fluxes,  soda,  borax,  and  salt  of  phosphorus.  By  these  and  other 
methods  of  treatment,  and  reference  to  a  set  of  tables  on  the  determinatioo  ol 
mineral  species,  the  exact  status  of  the  specimen  in  hand  is  finally  decided- 

Tbe  quantiutive  analysis  of  minerals,  by  which  Ihe  precise  proportion  ol 
each  of  their  chemical  conslttacnts  is  found,  requires  a  still  more  careful  examiii 
ation  and  additional  treatment.  A  few  words  on  the  identification  of  rocks  will 
not,  perhaps,  be  out  of  place.  To  ascerlain  the  peculiar  species  to  which  a  roct 
belongs,  it  is  only  necessary  to  identify  its  constituent  minerals,  as,  if  we  Sod  a 
^ffock  to  consist  of  an  aggregate  of  the  minerals  quartz  and  onhoclase   promiscu- 
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ously  inlermintlcd,  wc  know  ii  to  be  a  binary  gntoiie;  if  il  conlains  hornblende  in 
addilion,  il  is  bornb)endic  granite.  If  a  rock  is  composed  of  quartz  and  mica,  it 
is  mica  schllt;  if  a  combination  of  hornblende  and  quarli,  it  is  hornblende  schist, 
and  If  il  is  simply  a  mass  of  grains  of  quartz  firmly  cemented  together,  we  call  it 
quartzitc. 

Many  rocks,  however,  arc  so  Rnc  grained  thai  it  is  impossible  to  distinguish 
the  minerals  of  which  they  are  made  up,  with  the  unaided  eye.  In  such  cases 
recourse  is  li&d  to  the  microscope,  which  generally  reveals  the  character  of  the 
constiiiicni  minerals  without  further  trouble,  but  quite  often  we  arc  obliged  to  go 
still  further  and  cut  off  a  thin  section  or  slice  of  the  rock.  This  slice  is  mounted 
OQ  a  sUde  and  cuefully  examined  with  the  microscope,  notice  being  taken  of  the 
reflected,  transmitted  and  polarised  light,  change  of  color  and  varioug  other  pecul- 
iarities. The  object  is  to  ascertain  the  crystalline  form,  if  any,  of  the  minute 
particles  of  the  minerals  constituting  the  rock,  the  color,  luster,  and  any  other 
character  possible.  Tlie  science  which  treats  of  the  determination  of  rocks  by 
this  method  is  termed  microscopic  lilhology.  Most  specimens,  honcrer,  can  be 
identified  without  the  aid  of  the  microscope,  so  that  a  knowledge  of  this  branch 
of  the  science  of  rocks  is  not  indispensable  to  the  amateur  geologist. 

W.  H.  L. 
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SOCIAL  SCIENCE  CONVENTION  OK  KANSAS  AND  WESTERN 
MISSOURI— SIXTH  ANNUAL  SESSION. 

The  Social  Science  Club  of  Kansas  and  Western  Missouri  commenced  its 
sixth  annual  meeting  at  Atchison,  Kansas,  on  ihe  6lh  of  November,  the  Pres- 
ident, Mrs.  C.  H.  Gushing,  presiding.  Reports  were  made  by  the  various  officers, 
new  members  elected  and  other  routine  business  aitended  to,  after  which  the 
welcoming  address  was  made  by  Mrs.  ).  J.  Ingalls  and  responded  to  by  Iktrs. 
Geo.  A.  Eddy. 

Able  papers  were  read  in  the  various  departments,  viz.  in  the  department  of 
SaDttary  Science  by  Mrs.  Eliza  K.  Morgan,  of  Leavenworth,  upon  the  *'  Human 
Foot;  "  and  by  Miss  Deborah  I.ongshDrc,  upon  "  Muscle;"  in  the  department  of 
Natural  Science  by  Mrs.  L.  M.  Ward,  of  Otuwa,  Kansas,  entitled  "  A  plea  for 
.  the  study  of  the  Natural  Sciences^"  in  the  department  of  Philanthropy  and 
Reform  by  Mrs.  Anna  F.  Burbank,  upon  "Individual  Keforro,"  and  by  Mr* 
Mary  I'almer  Reese,  of  Kansas  City,  entitled  "  Woman— Her  position  what  she 
makes  it;"  in  the  department  of  Education  by  Mrs.  William  Tweedale,  of 
[Topcka.   upon   "Education  considered  from  a  Practical  Stand-point;"  in   the 
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department  of  l.ileiaturc  by  Mi&.  S.  VV.  H.   Gardner,   upon  Supcntittou;  ia^' 
Dcpartmem  or  Art  by   Mrs.   S.  M.  Ford,  of  Kansas  Ciljr,   upon   "Art   ftoo* 
a  practical  aund-point;"  io  the  departmeat  of  Domestic  Economy   by   Mn.  I>.] 
Gray,  of  Wyandotte,  upon  "  How  lo  Simplify  HooMkeeping;"  in  ihedepartmat ' 
of  History  and  Civil  Gotrrrnment  by   Mrs.  M.  J.  Kellogg,    of  Emporia,  Ufa 
"  Equal  Wages  for  Ivjual  Work,"  and  in  the  department  of  ArchaK>logy  by  Ma 
H.  M.  Holdeo,  of  Kansas  City,  upon  "The  Lost  AtUntii." 

The  Association  was  hospitably  entertained  by  Mrs.  J.  ),  logalU  'and 
ladies  of  Atchison,  and  voted  that  ihe  meeting  had  been  a  very  gratifyini;  \x\ 
cess  in  every  way. 

We  would  gladly  publish  all  of  the  above  named  articles  in  the  RevicvJ 
but,  as  they  would  nearly  fill  the  whole  number,  we  must  confine  our  seleciio 
to  one  or  two  written  by  ladies  of  oar  own  city,  which  seem  more  IcgitiiuatelT  ' 
come  within  Its  scope. 

"ART— FROM  A  PRACHCAI.  STAN DI'O INT." 


MRS.   %.   M.    FORD. 


The  ait  of  ancient  Egypt  is  someihiag  very  fax  away  from  the  Social  Soe«t 
club  of  Kan&as  and  Missouri.  Phidias,  with  all  his  power  for  evoking  the  |i37 
and  spendor  of  Grecian  beauty,  is  remote  from  its  aims  and  thoughts;  it  it  dodc- 
ful  if  a  disquisition  on  the  comparative  meriis  of  Nicola  Pisaiio  and  Micfaid 
Angelo  would  make  a  very  lasting  impcsiion  on  it  as  a  body,  or  that  it  wooid 
even  grow  wildly  excited  over  the  contested  superiority  of  Missonier  or  Alau 
Tadema.  But  there  is  a  phase  of  ihe  art  question  which  concerns  us  all  mo)' 
nearly,  and  which  ought  to  be  brought  home  to  each  one  of  our  firesides,  becawr 
tliose  firesides  are  affected  very  sensibly  by  its  neglect  or  attention,  to  tbfse 
days  of  "Woman's  Art  Work,"  such  a  siaicmcni  can  excite  no  opposition,  and 
one  can  easily  imagJDc  half  a  doicn  yonng  ladies  from  the  immediate  - 
hood  of  aiiy  where  starling  forward  with  such  exclamations  as  ■ '  Why,  ; 
aurel  You  remember  my  tidy  with  the  Graces  painted  on  itl"  or  "  My  any 
quilt  with  150  different  siitches!  "  "  Or  my  lovely  model  of  grandpa's  nose!* 
But  how  our  sweet  friends  would  open  their  eyes  at  the  reply  that  nothing  of  tlw 
kind  was  hinted  at  in  the  previous  observatioti ;  that  most  of  their  cherished  pt»- 
ductions  are  hideously  in  contradiciioa  with  all  the  rules  of  art,  have  nothing  w 
do  with  art  culture,  and  thai  in  many  cases  their  gentle  originators  wtuld  fina 
better  employment  in  riding  tricicles  than  in  sorting  ciewcU? 

For  there  is  nothing  more  dtshcarlcning  in  the  an  prospects  of  wonuitkirid 
than  the  extent  to  which  women  devote  themselves  to  "  fancy  WQik."  <.M)e 
might  say  that  the  art  dcvelopement  of  this  country  lies  in  the  hands  of  tie  wooitR. 
and  how  do  ihey  show  their  appreciation  of  their  great  taste?  By  aocfrt'--' 
afghans  and  painting  impossible  Venuses,  apparently.  The  women  in  larger  < 
■Who  neither  paint,  model  nor  embroider,  arc  decidedly  the  exception,   for  the 


A/tT'  FSOM  W  PHACTiCAL  STANDPOINT. 


«1 


Tuhion  of  the  day  is  for  the  feminine  world  to  spend  its  leisure  hours  in  the  pur- 
suit of  art,  though  ihese  »amc  women  m:cu  doI  to  have  the  slightest  idea,  of  milk- 
ing a  study  of  what  is  to  them  only  amusemenl. 

They  have,  as  a  rule,  no  knowledge  of  ihe  art  of  former  centuries  and  epochs, 
almost  none  of  that  of  itKlay,  their  taste  is  fed  and  formed  solely  by  the  inartis- 
tic surroundings  of  American  exieriora;  they  know  nothing,  or  almoM  nothing,  of 
drawing,  perspective  or  coloring,  are  incapable  of  drawing  the  simplest  object 
correctly  from  the  life,  and  do  not  dream  of  originating  either  conceptions,  plans, 
or  even  the  worst  rudimentary  drawings  for  their  work.  No  matter  what  kind  of 
ait  work  they  do.  it  cannot  help  but  be  viciously  executed,  since  it  is  begotten 
and  bred  up  in  ignorance,  and  it  not  only  ruins  the  taste  of  its  authors  and  ob- 
servers, but  occasions  a  waste  of  time  which  is  frightful  to  coniemplaie,  because 
it  might  have  been  so  employed  as  to  bring  a  rich  return  both  to  the  individual 
and  the  world.  The  hours  which  women  spend  upon  the  fancy  work  called 
"ait,"  are  precious  possibilities  dropped  into  a  gulf  of  oblivion,  which  swallows 
up  not  only  the  souls  of  the  perpetrators  but  sometimes  oumbeiless  other  inno- 
cent and  helpless  ones  dependent  upon  them  for  the  consolations  of  an  enlighten- 
meol,  which  to  many  human  beings  can  only  come  from  personal  contact  and 
inspiration. 

1  have  heard  of  a  woman  who  wears  a  whole  dress  of  "rick-rack,"  and  has 
no  idea  of  the  infamy  sewed  into  if,  of  another  who  sends  her  children  to  a  ques- 
tionable kinderganen  to  **  keep  them  out  of  mis<h)ef,"  while  she  spends  hours  of 
every  week  in  embroidering  designs  copied  from  advertising  cards,  or  in  painting 
Cupids,  heroes  ar-d  goddesses,  with  muscles  and  members  in  such  perplexing  con- 
fusion that  a  Greek  could  only  look  at  them  and  die.  Many  a  woman  ruins 
health  and  life,  and  perhaps  deprives  herself  of  ihesweet  blessings  of  motherhood 
for  just  such  folly  as  this,  and  never  wakes  up  to  the  fact  that  a  real  love  of  art 
aad  devotion  to  it  would  lift  her  into  an  intellectual  region  where  each  one  of 
her  follies  and  prejudices  would  assume  a  quite  different  aspect,  and  might  draw 
her  into  the  fields  where  the  winds  and  brcencs  could  blow  away  her  frivolities 
and  sweep  into  her  mind  a  little  of  their  own  freshness. 

"  But  what  shall  we  do  with  ourselves  ?  "  says  some  fair  devotee  of  irt  needle* 
woilt.  for  in  spite  of  eating  cares  and  unskillful  Bridgets,  the  women  of  to-day 
have  more  time  lo  spend  as  they  choose  than  did  our  grand-mothers.  We 
answer,  paint  and  sew,  and  pound  brass,  if  need  be.  but  do  it  intellt^enily,  and 
with  a  wide-eyed  independence  which  will  put  an  effectual  end  to  servile 
copying  and  ignorant  imitatton.  There  is,  perhaps,  rto  study  ansong  the  many 
which  women  can  pursue  nowadays,  which  would  be  richer  io  results  than  that 
of  art,  rightly  pursued,  and  none  more  unfortunate  in  its  general  retuUs,  as  it  is 
followed  at  present. 

Every  woman  who  wishes  to  do  even  the  simplest  painting  or  erabroMtry, 
should  teach  herself  to  draw  with  such  skill  as  will  enable  her  so  to  change  and 
combine  designs  and  patterns  thai  she  will  not  be  forced  to  depend  upon  lavish 
copying  for  the  idea  and  soul  of  her  work.     Id  any  kind  of  art-work  the  cbarto 
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of  individiulity  and  origiDalJiy  is  greater  than  all  elM,  and  in  this,  as  in  evvf- 
thing  which  helps  a  woman  to  rise  above  her  natural  dependence,  it  an  in^alcali 
ble  benefit.  The  thousands  o(  socalted  "  an-ieachers  "  in  the  counir}',  undoubt- 
edly retard  the  possible  art  development  of  our  comer  of  ihc  world  by  constindt 
assuring  their  pupiU:  "  You  don't  need  to  know  anythiof;  about  drawing,  }0« 
can  paint  just  ai  well  by  sort  of  working  out  the  design  with  the  brush,  andthM 
painting  it  in,"  etc.,  etc.,  as  if  ibe  drawing  were  not  the  heart,  the  soul,  the  til- 
ing foundation  of  every  picture? 

But  aside  from  the  drawing,  there  is  another  thing  of  equal  imporunoe,  if 
not  for  the  execution,  at  least  for  the  inspiration,  of  any  art  work,  from  »  buack ' 
of  violets' to  the  '*  Death  of  Cssar"  And  this  is  a  knowledge  of  the  growth  aiiil 
development  of  art  in  the  world,  a  familiarity  with  the  most  beautiful  thing* 
a  roan  has  executed,  and  some  comprehension  of  their  productive  cauKi 
There  is  no  patient  wood  carver  who  will  not  gain  new  interest  in  hts  work  hr 
some  knowledge  of  the  quaint  creations  of  the  middle  sges,  the  wealth  of  picttned 
wood  with  which  Durer  and  Veil  Stoss  enriched  the  narrow  streets  and  pointed 
gables  of  Nuremberg;  not  an  enthusiastic  crewel  worker  who  will  not  work  bstet 
and  dream  fresher  designs,  if  she  knows  somrthint;  of  the  tapestries  which  &c 
patient  fingers  of  Matilda  and  her  ladies  made  to  bloom  with  the  siory  of  Enj 
land's  conquest,  or  of  thote  more  wotiderful  ones,  for  which  the  great  Raphael  tiai- 
telf  made  (he  designs.  E%'en  a  siin|>lc  b3b>-face  is  drawn  better  if  onehasinmiitd 
not  only  the  sweet  lilllc  cherubii  which  one  sees  upon  the  Ntrcets  or  in  one's  o«e 
horae,  but  a  mic-mazc  of  all  the  divinity  which  Murrillo.  Corrcgio.  Francia,  and 
a  host  of  others  have  drawn  from  the  child  world.  There  is  positively  do  eodu 
the  benefit  of  cultivation  and  intelligence  in  even  the  most  elementary  arl-wofi^ 
and  if  one  could  persuade  Mr.  Alma  Tadema  to  compete  with  Mrs.  BrownSreilS 
in  making  a  crazy  quilt,  the  effect  of  it  would  be  fell  immediately,  for  with  IMI 
artbt's  knoK-ledge  of  the  color  and  form  effects  of  the  past  and  present,  ihert 
could  be  no  doubt  as  to  who  would  bear  away  the  prize. 

"  But,"  says  some  fair  objector,  "one  can't  learn  all  these  things  withow 
going  to  Europe,  and  we  caatKX  all  aftbrd  to  take  a  trip  of  such  trugniiude." 
Dexr  friend,  the  thoughtful  obcerver  of  crewel  roses  would  answer,  you  must  do 
all  this  in  order  to  appreciate  a  trip  to  Europe,  and  it  can  Ix:  very  easily  donC 
Books  are  so  much  cheaper  than  they  were  a  few  years  ago,  that  any  one  who  it 
willing  to  endure  some  deprivations  in  the  way  of  dress  for  instance,  can  havti 
respectable  art  library,  while  ihe  abundance  of  photographs  of  all  pictures  easilf 
accessible,  enables  every  one  to  become  familiar  with  the  works  of  the  mastsn 
at  small  cost.  Moreover  one  can  obtain  large  carbon  photographs  at  from  ibree 
to  six  dollars  a  copy,  which  arc  really  the  most  satisfactory  reproductions  of  theoU 
masters,  because  they  represent  all  the  cracks  and  defacements  of  the  old  can- 
vases and  give  no  false  impression  as  to  their  preservation.  Art  culture  is  a  fcr7 
subtile  thing.  One  can  not  get  it  from  a  few  months  sojourn  on  the  conlinesi. 
or  by  a  hasty  brushing  up  of  knowledge  in  preparation  therefor,  it  must  be  a  slov 
growth  fed  by  constant  observation  of  good  models,  and  this  is  why  the  carbon 
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phologra[ilis  are  such  a  boon  to  AniCTica.  A  few  of  them,  with  the  addition  oC 
Bome  good  engTaviogs  and  etchings  hung  upon  the  walls — not  of  the  drawing 
room  alone,  unless  one  is  a  [>cr»oa  of  very  elegant  leisure  and  Epends  most  of 
one's  tiaic  there— but  upon  those  of  the  sitting  room,  kitchen,  and  nursery,  if 
need  be,  will  be  a  constant  source  of  elevation  and  refinement  of  taste.  Few 
people  realise  how  sensitive  tlieir  own  minds  are  to  impressions,  impresjioni  too 
subtile  10  be  felt  or  recorded  at  the  time  of  receiving  them.  If  they  did  they 
would  be  more  careful  of  their  own  environmcnis,  and  fewer  Americans  would 
rush  through  the  British  museum  and  the  Louvte,  naming  the  Elgin  marblc-s  and 
Venus  of  Milo  "stumps,"  bringing  home,  osc  might  add,  no  strong  remem- 
brance of  foreign  scenes,  except  the  deieiminaiion  to  serve  wine  with  dinner 
henceforth. 

But  perhaps  we  are  improving  in  regard  to  "  environmenla."  There  is  a 
great  furore  nowadays  for  artistic  furnishing,  a  "craze"  for  Rasilake  designs, 
painted  tapestries,  and  bric-a-brac,  without  which  the  perfect  mansion  is 
believed  to  be  very  incomplete,  and  concerning  which  one  sometimes  feels  like 
asking,  is  this  all  thai  constitutes  the  proper  furnishing  of  our  interiors!*  We 
hear  very  frequently  the  phrase,  "O,  she  has  such  a  lovely,  arlisiic  home"— a 
phrase  which  upon  investigation  is  often  found  to  mean  a  home  where  the  ordi- 
nary accessories  of  curtains,  hangings,  ornaments  and  furniture  generally  are 
combined  and  grouped  with  unusual  hjrmony,  and  where  too  frequently  the  frig- 
idity of  the  perfection  tells  a  sud  tale  of  the  extent  to  which  the  house  is  aban- 
doned and  forsaken  by  its  owners  and  cnjoyers,  for  the  sake  of  preserving  its 
treasures  intact ;  for  while  t).c  horrible  parlor  of  our  grandmothers  is  rapidly 
vanishing  before  the  advance  of  civilization,  the  combination  of  poor  servaais 
and  a  desire  fur  elegance,  induces  many  a  housekeeper  to  fill  her  whole  lower 
floor  with  all  the  pretty  IhiDgs  she  can  colled,  after  whick,  for  the  sake  of  keep- 
ing it  in  order,  she  deliberately  shuts  out  the  sun,  the  children,  and  that  charm 
of  her  own  occupancy  which  does  more  than  anything  else  to  render  an  apart- 
meni  cocy  and  inviting,  restricting  her  family— and  especially  ibe  childish  por- 
tion of  it — to  rooms  devoid  of  ornament  or  pleasant  aspccl.  Sow  b  this  all  very 
wrong,  but  especially  wrong  in  regard  to  the  little  ones,  particularly  if  the  owner 
of  tacb  a  bome  is  aware  of  the  very  decided  dilTerence  which  exists  between 
prettinesii  and  artistic  beauty,  between  the  anistic  harmony  of  form  and  color 
which  appeals  only  to  the  scnsea,  and  the  high  intellectual  quality  which  appeals 
to  and  educates  the  loftiest  part  of  our  nature. 

It  is  in  this  latter  quality  that  a  home  should  be  artistic,  [ts  walls  should 
not  only  tie  softly  and  harmoniously  frescoed  and  papered,  but  they  should  be 
covered— not  ornamented  only— with  pictures  which  educate  the  senses  by  their 
beauty  and  rouse  the  purest  Ecntimcnts  by  their  silent  and  never  ceasing  appcab. 
Let  the  curuins,  the  furniture,  the  biic-a-brac  be  ever  so  beautiful,  if  the  other 
element  is  lacking  the  individuality  of  the  home  is  gone,  for  while  an  upholsterer 
of  uste  and  intelligence  can  do  all  the  rest  lor  us,  we  can  not  hire  any  one  to  uke 
the  place  of  our  own  educated  (aste.     In  this  country  such  home  adornments 
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must  consist  targcif  of  engravings,  etchiogs  and  photographs,  for  few  pencoi 
can  afford  to  buy  inaay  painltngt,  and  if  these  are  not  of  the  ver>'  highe»l  oidet 
the  reproductions  ar«  decidedly  preferable.  Again,  io  a  home  where  there  m 
children  oat  should  find  as  large  a  collection  as  possible  of  loose  pictutei  an^ 
illustraicd  book),  containing  etchings  and  engravings,  which  the  children  mu9i 
be  iillowrd  to  handle  as  freely  as  they  do  iheii  toys — books  not  intended  fa 
children,  but  such  as  a  critical  and  cultured  taste  demands  (or  its  own  esjoyiSMt, 
for  it  it  only  by  such  constant,  free  and  unwatched  handling  of  preciotis  mato- 
iols,  that  the  more  precious  child  mind  can  get  the  food  it  needs  to  bring  all  hi 
divinity  to  maturity.  A  child  is  even  more  moody  than  a  grown  peraoo,  and  ii 
not  always  in  a  receptive  humor,  when  the  mother  is  ready  to  takeout  the  pri>^ 
volumes  and  rare  portfolios,  and  with  many  injunctions  to  "be  careful"  lay 
them  before  the  childish  eyes.  All  the  intellectual  doors  a  mother  can  open  far 
her  little  ones  must  stand  wide,  and  she  must  educate  in  herself  a  diTinc  ccoao- 
jny  which  will  leacb  her  that  all  the  wear  and  tear  of  earthly  fuel  are  nothiog  in 
comparison  with  the  priceless  fires  to  be  fed  by  il.  and  that  the  little  finger-markt 
in  her  valued  books  and  pictures  are  the  sure  lestiinonijU  of  un^iuenchahle  Uiigln 
spots  in  the  childiih  toal. 

"But  what  is  the  use  of  all  this  fuss  and  feathers  about  a  few  pictures,"  crici! 
one  practical  soul.  "  I  shan't  take  all  that  trouble  when  I  don't  intend  to  be  sa 
artist,  and  what  good  will  it  do  me  to  know  a  little  something  about  the  Sifti« 
Madonna  and  the  Laocoon  ?**  But,  dear  friend,  man  is  such  a  complex  creature, 
and  usually  so  stubborn  in  wickedness,  that  all  (he  aids  which  cao  help  faim  to 
rise  above  his  natural  animal  level  are  worth  trying.  Plato  rated  art  only  fifth  ia 
the  scale  of  good  things  which  may  elerate  mankind,  but  ««  moderns,  believiaj 
that  an  comes  nearer  than  anything  else  to  a  visible  illustration  of  those  very  tia- 
attainable  ideals  of  which  Plato  is  always  prearhing,  place  it  among  the  very  fitsi 
of  our  aids  to  morality,  because  ,  tf  rightly  studied  and  appreciated,  it  refines  the 
tastes  and  makes  the  man  less  capable  of  coane  winning,  while  used  as  a  meaoi 
of  education,  it  keeps  before  the  eyes  and  fastens  in  the  mind  the  highest  illnsO** 
lions  of  purity,  goodness  and  beauty. 

As  an  educator  for  the  body  alone,  art  is  worth  introducing  into  every  bxa- 
ily,  for  there  is  no  doubt  that  as  a  nation.  Americans  are  sadly  lacking  Instresglb 
and  grace  of  body,  and  there  is  noi  a  household  of  young,  growing  children  ifi 
the  East  or  West,  which  would  not  profit,  physically,  by  the  daily  observation  of 
such  figures  as  the  Venus  of  Milo,  the  young  Apollo  with  the  liiard,  or  the  Md- 
eager  of  the  Vatican,  while  the  Venus  di  Medici  would  be  a  vivid  object  lessen 
IO  many  a  young  girl  who  ii  dwarfing  and  deforming  the  figure  which  Mothct 
Nature  gave  her  by  the  wearing  an  article  of  dress  which  is  worse  than  an  eating 
cancer,  because,  as  usually  worn,  it  is  eating  the  life  and  vitality  out  of  half  of 
the  women  in  the  land.  A  walk  down  Main  Street  in  Kansas  City  is  a  painful 
;)enence  to  any  one  possessing  a  general  idea  of  the  internal  structure  of  wotnsB- 
[hood,  together  with  even  a  moderate  admiration  for  the  soft  flowing  outlines  of 
R  well  developed  womanly  form,  for  such  a  procession  of  coffin-shaped  ioctp*- 
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lies  as  takes  up  its  line  of  inarch  Ihere,  would  hsve  drives  Praxiteles  mad!     The 
'expression,  "cofllin-sliapcd,"  is  used  advisedly,  for  the  regulation   womanly  out- 
line, which  the  loshionable  dressmaker  manufaciures,  refusing  to  fit  a  woman 
[who  will  not  allow  herself  to  lie  so  metamorphosed,  is  more  like  that  of  a  coffin 
than  anything  and  it  as  far  removed  as  a  coffin  from  all  the  bloom  and  beauty  of 
[nature,     h  is  useless  to  talk  to  a  woman   who  possesses  this  form,  about  her 
I  health,  for  in  nine  cases  out  of  ten  a  fashionable  woman  prefers  appcarauces  to 
I  health.     But  convince  her  that  she  is  not  beautiful  in  this  guise,  so  educate  her 
taste  that  she  recognizes  the  absurdity  of  her  figure  and  apparel,  and  the  battle 
of  health  and  maternity  would  be  won  without  a  struggle.     This  is  one  of  the 
I  things  which  art  culture  can  do  for  America,  and  it  is  a  thing  so  imperative  that 
I  il  would  be  worth  Ihc  while  of  cveiy  father  who  possesses  a  family  of  blooming 
[-daughters,  to  invest  a  good  share  of  his  patrimony  immediately  in  "casta" — cast 
;  of  the  beautiful  old  Greek  sculpture  which  would  leach  his  daughters  how  much 
I  nobler  it  is  to  stand  before  the  world  as  targe  brained  and 'perfectly  developed 
women,  than  to  cramp  heart  and  soul  to  an  ideal  which  can  never  go  beyond  the 
'drcasmakcr's  ait. 
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MRS.    H.    M.    HOLDBN. 

If  civi!i;rition  be  an  inheritance,  from  what  parent  nation  came  ihc  ancient 
skilled  races  whose  handiwork  and  high  civilisation  arc  traced  with  unmistakable 
identity  from  the  Mediterranean  nations  of  the  Eastern  Hemisphere  to  Mexico, 
Central  America,  Peru,  and  the  mounds  of  the  Mississippi  Valley  of  the  Western 
Hemisphere  ? 

to  the  marked  similarity  of  their  traditions,  religious  beliefs,  arts,  customs 
im|>lements,  and  wcApons— is  not  sohk  common  source,  some  original  home  in- 
dicated ? 

Many  inquiries  are  being  pressed  concerning  the  earliest  people  of  the  west- 
ern world.  A  recent  writer  introduces  his  article  with  this  question:  "From 
what  far  off  land  came  the  [jrimal  pioneer  to  the  shores  of  America?"  And 
another:  "  Who  were  ihc  earliest  inhabitants  of  America?"  Our  savage  red 
iDiin  no  longer  furnishC'i  an  answer  to  these  questions.  He  is  but  the  degraded 
rebc  of  a  noble  ancestry  whose  arts  and  high  civiliiation  are  traced  back  to  the 
same  period  as  that  of  the  earliest  civilization  in  the  Old  World.  From  a  strict 
arrhxologicol  standpoint  the  terms  Old  and  New  World  arc  inapplicable  as  rc> 
ferring  to  the  Eastern  and  Western  Hemispheres.     All  historical  students  hare 
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grown  awftf  Trom  the  idea  that  Columbtis  discovered  a  new  world  or  conSMd 
He  but  re^wcovered  an  old  one, 

A  writer  in  ilie  NMh  Amtriian  Rmew  finely  expressed  it:  "Thehtndjrf 
the  geological  clock  poiiued  to  the  same  hour  od  both  sides  of  the  Atlantic* 
And  thai  "  the  stof)'  of  early  man  in  America  is  btit  a  part  of  tbe  same  tad 
greater  story  of  his  firat  appearance  on  the  earth." 

Retrograde  periods  in  the  progress  of  race«  being  conceded  historical  fact^ 
we  now  ask  the  cause  of  Ihe  retrograde  condition  of  ihe  red  man  at  the  davad 
our  history,  and  aubiitit  to  the  following  answer,  lo-vrit:  They  had  lost  all  into- 
course  with  their  "  parent  land — iheir  "  fitst  world  " — "the  diowned  island"— 
"the  lost  Atlantis"-  by  the  deluge  as  recorded  in  sacred  and  piofaoe  !itsto»j. 
When  the  island  sank  into  Ihe  sea  the  path  of  commerce  was  cloRed  for  "a  Ufae 
of  6,000  years."  That  this  island  did  exist  and  was  the  cradle  of  civiliiaQon  tt 
a  remote  period,  and  was  swallowed  up  in  a  great  convulsion  of  nature,  may  fct. 
to  many,  seem  legendary  instead  of  authentic  history,  but,  says  an  able  wriia; 
'•There  is  an  unbelief,  which  grows  out  of  ignorance  as  well  as  a  skepiicisa 
which  is  bom  of  intelligence."  Herodotus,  it  is  said,  was  called  "  the  father  of 
liars  **  for  his  accounts  of  tlie  wonden  of  the  ancient  civiliution  of  the  Nile  aod 
of  Chaldica.  For  a  thousand  years  the  stories  of  the  btiricd  cities,  Poinpcit  and 
Uerculaneum,  were  regarded  as  myths,  but  are  now  accepted  facts  in  bi&iory, 
and  cannot  we,  in  turn,  accept  the  leslimony  of  eminent  scholars  whose  livts 
are  devoted  to  rese.irch,  and  10  whom  we  are  indebted  for  the  historical  kciowl> 
edge  wc  already  possess?  ICvcn  as  Hcrodoiu»  incurred  the  derision  of  his  liioe, 
and  in  later  times  was  held  in  high  esteem  by  Schtegel,  Buckle  and  their  pcei^ 
so  Plato's  story  of  Atlantis,  long  considered  fabulous,  is  now  being  iuterpreitdu 
authentic  history.  And,  says  Ignatius  Uonuelly,  "if  confirmed  by  farther  in- 
vettigatioo,  it  will  prore  to  be  one  of  the  most  valuable  lecoids  which  hare  cobi 
down  to  us  from  antiquity." 

Id  this  new  era  for  legends,  does  it  seem  otherwise  than  conclusive  that  it 
in  an  age  before  there  were  written  records,  marvelous  events  and  heroic  dccib 
should  be  handed  down  from  sire  to  son,  and,  as  years  rolled  on,  be  regarded  u 
myths  and  "  folk-tales  "  ?  An  illustration  of  this  view  occurs  in  the  diaJogue  be- 
tween Critiasand  Socrates,  in  Plato's  History  of  .Atlantis,  Says  Criltas:  "Tba 
listen,  Socrates,  to  a  strange  tale,  which  is,  however,  certainly  true,  as  Soloi, 
who  was  the  wisest  of  the  seven  sages,  declared.  He  was  a  relative  and  great 
friend  of  my  great  grandfather,  Dropidas,  and  Drnpidas  told  Critias,  my  grand- 
father, who  remembered  and  told  us,  that  there  were  of  old  great  and  marvelou 
actions  which  have  passed  into  oblivion  through  lime  and  the  destruction  of  tbe 
human  race,"  In  another  place  Critias  says:  "  I  will  tell  an  old  world  story, 
which  I  heard  from  an  old  man,  who  was  ninety  years  of  age."  Thus,  it  seens 
that  the  origin  of  Icgjends  might  be  traced  back  to  a  narrative  of  actual  ereou. 

The  verification  of  Plato's  legend  is  based  on  both  ancient  and  modern  c»i* 
dence.  From  the  striking  identity  in  the  traditions  of  the  ancient  natioos  oa 
both  sides  of  the  Atlanttc^each  having  a  flood  l<^end  concerning  a  "lost  isliDd 
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the  SCI,"  and  Uiis  locaiioo  or  the  island  cori»ponding  sa  accurately  in  cacb 

stance,  modern  scholars  readily  conclude  that  the  Azores  Islands  tn  the  Atlantic 

cean,  west  oil  the  Straits  of  Gibraltar,  are  the  nioiiniain  summits  of  the  engulfed 

and.     Their  conclusions  are  based  on  the  investigations  made  by  diflercnt 

ttona.     In  1873,  ticep  sea  soundings  were  made  by  her  majesty's  ship  "  Chal- 

tiger."     In  1874,  by  the  German  fiigatc  "  Goselie,"  and  in  1877  by  Commander 

orringe  of  the  United  Slaiee  sloop  "Gettysburg."     Each  investigation  bears 

Brroborative  proof  of  the  oiher.     As  staled,  they  mapped  out  the  bottom  of  the 

tlamic,  discovering  a  great  elevation  of  land  in  the  exact  location  of  AtUntis, 

described  in  ancient  legends.     This  elevation  rises  about  9,000  feet  above  the 

eptbs  around  it.     And  a  writer  in  the  Sdtnlifii  Amtritan  of  July  s8,  1877,  says: 

This  elevation  must  have  been  once  dry  l.ind,  as  its  mountains  and  valleys 

aiild  never  have  been  produced  in  accordance  with  any  laws  for  the  deposition 

icdimcm,  nor  by  a  submarine  elevation,  but  on  ihe  contrary  must  have  Iwcu 

roduced  by  agencies  acting  above   water   level."    The  sea  soundings  further 

evealed  that  there  were  ridges  of  land  connecting  the  island  of  Atlautis  with 

mope,  Africa,  North  and  South  America.     These  ridges,  says  an  Rnglish  geo- 

jgisl,  were  but  the  skeleton  of  an  ancient  continent  that  once  occupied  tbe  space 

r  our  Atlantic   Oce<n.   and   the  island  Atlantis  was  a  remnant  of  this  buried 

ontinent.     These  ridges,  forming  land  communications  between  the  two  hemis- 

heres  explain  the  identity  in  the  ani.-vtals  and  plants.     From  able  accounts,  it 

•s  been  proved  thai  the  horse  originated  in  America;  and  in  his  wild  state  could 

lever  have  been  found  in  Europe  and  Asia  but  for  these  pathway  ridges  of  land. 

'e  also  tead  that  the  fossil  remains  of  the  camel  ate  found  in  India,  Africa,  South 

.iDCrica  and  in  Kansas,  and  ihat  the  remains  of  the  cave  lion  of  Europe   have 

en  discovered  in   Natchez,  Mi;«.     Hence,  the  fact  of  the  same  species  being 

>and  on  both  sides  of  the  Atlantic  indicates  that  they  roamed  from  a  common 

oler.     Tlierc  are  numerous  other  instances  of  absolute  identity,  but  the  limits 

this  paper  forbid  their  mention. 

The  same  sionilarity  exists  in  the  floral  and  vegetable  kingdom.  Otto  Ktmta, 
distinguished  German  botanist,  says  that  the  banana  was  found  in  America 
fore  the  arrival  of  Columbus,  aad  Ihat  before  a  plant  becomes  seedless  it  must 
ve  been  under  cultivation  for  a  long  period  of  years.  He  mentions  other  plants 
t  could  only  have  been  ttana|X>rted  by  bulbs  and  cuttings,  and  that  by  the 
land  of  civilized  man — which  again  supports  the  theory  Ihat  the  colonies  from 
.tiantis  carried  them  to  Ihe  east  and  to  the  west. 

The  race  identity  of  the  two  hemisphere  bears  even  stronger  evidence  of  a 
mmon  and  an  original  home  than  the  testimony  of  the  flora  and  fauna.  A 
■iter  in  the  Magatine  ff  Amtrican  Uishry  says  the  American  ladiao  uses  tlic 
■me  terms  in  his  river  names  that  were  used  by  all  of  the  aggreiuive  races  that 
over-ran  and  colonized  Europe,  Asia  and  Africa.  Also,  "the  Indian  names  of 
our  rivers  belong  to  a  period  when  one  common  language  was  known — when 
one  dominant  race  ruled  throughout  the  entire  length  and  breadth  of  America." 
By  analysis,  th«  geographical  nomenclature  of  the  two  hemispheres  can  be  readily 


as 


A'A/fSAS  CITY  REVTEW  OF  SCIE/fCE. 


traced  by  iu  roou  or  germs  from  one  naiion  to  another.     From  an  cxicntiie  Bs 
we  give  a  few  insiaoccs  :     OeDesce  of  New  York,  and  Vetiisci  of  Siberia,  hj»f 
the  same  origin.     Saraionka  of  Russia  corre»poud»  with  our  Indian   name  Sw-_ 
toga.    Kyogia  in  Africa,  with  Cayuga  in  New  York.    The  Indian  name 
is  moosa  in  Kurope  and  Asia.     Thus,  continues  the  aforementioned  writer^ 
may  be  able  to  trace  (he  Indian  back  through  all  of  the  historical  eras  repr 
by  the   Hebrew,  Sanscrit,  Celtic,   Phcenician,   Arabic,  Fcrsian,   Indo-Cierir.. 
and  e/en  through  the  Greek  into  the  bosom  of  the  Romaa."     And,  we  mil  k^. 
still  farther,  into  (he  heart  of  Atlantis. 

Modern  cuhure,  for  many  generations,  paid  generous  iribate  lo  Greece- 
Rome  as  the  fountains  of  learning,  but  of  late  years  tlic  antiquiiy   of  Eg>i 
culture  and  nugniliccncc  is  engro^ing  the  inierc&t  of  students  of  ancient  h>^'  : 
^ys  one  of  these,  "  If  ever  full  Justice  it  done  to  the  achievements  of  a  V3ntitt«<l 
race,  Greece  and  Rome  will  look  small  as  com)taredwith  Egypt."     "  Thepeopit 
who  made  her  what  she  was.  and  what  she  can  never  be  again,  have  disappcartd 
forever." 

Modern  Eg>'pt  bears  not  the  faintest  resemblance  to  ancient  Kgypt,  Meet 
she  was  stamped  out  by  the  Persian,  Arab,  Roman  and  Turkish  conquerers. 

She  was  in  the  zenith  of  her  learning  and  splendor,  when  all  Europe  wxi  i 
savage  wilijerncss.  She  possessed  a  highly  organiaed  social  systctn  when  die 
rude  savages  that  roamed  over  the  sites  where  now  are  situated  Ix>ndoD,  Pvii 
and  Berlin  were  engaged  in  fetich  worship.  And,  al  a  much  ejirlier  period  Grec> 
ian  scholars  went  and  8.-tt  At  the  feet  of  Egyptian  masters.  Woman's  status,  txj* 
eminent  authority,  was  as  high  in  the  earliest  days  of  Egypt  as  now  in  Europe 
and  in  our  om-n  country. 

Historians  give  us  no  begiuning  or  infancy  for  Egypt-  She  appears  on  ihe 
horiion  of  history  in  matchless  maturity.  Before  the  time  of  her  first  kiif, 
Menes,  whose  reign  according  to  Lepsius,  was  3,89)  years  B.  C,  Egypt  was  t 
•*  highly  organized  and  governed  community."  Winchell  says  "  her  people  hid 
long  been  architects,  sculptors,  painters,  inytholo^iais  and  theologians  before  the 
era  of  Mcncs."  Wc  now  ask,  from  what  fountain  greater  than  herself  drew  dir 
this  marvelous  greatness  ?  And  as  we  progress,  we  continue  to  step  backwaxA 
and  answer,  Atlantis. 

That  under  the  waters  ot  the  Atlantic  OcczD  Ilea  the  "parent   aatioa"  of, 
grand  old   Egypt  seenis  incontrovertible  as  we  read  the   testimony  of  Ulc  1 
searches  on  this  subieci.    So.  also,  do  ancient  Mexico.   Peru,  Central  Ametiea.] 
and  themound'buildcrs  of  the  Mississippi  VaHey  look  back  to  buned  AtliMisJ 
for  the  graves  of  their  an  ce^tors. 

How  can  the  extraordinary  similarity  of  these  prehistoric  .American  oi 
10  ancient  Kgypt,  separated  by  so  vast  a  distance  of  land  and  sea,  be  acccuat 
for  if  they  did  not  migrate  from  a  common  home?  For  we  read  that  "the  \ija- 
inids  of  Egypt  are  duplicated  in  Mexico,  Central  America,  and  Peru.  As,  also. 
are  the  temples,  palaces,  public  works,  agriculture,  sculpture,  painting,  langci{t 
and  religion.     And  that  Peru  had  invented  suspension  bridges  thousands  of  yem 
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fore  ihcy  were  introduced  into  Europe."     Humboldt  pronounced  the  Peruvian 
Is  among  ihc  most  useful  and  stupendous  ever  executed  by  man.     Her  vast 
Itb  and  high  civilisation,  in  addition  to  the  race  and  tongue  similaj-ilies,  give 
rank  with  aacient  Egypt  as  a  sister  colony  from  Atlantis.    TJie  mouod- 
lildcrs  are  iJenlified  with  the  bronze  age  in  Europe,  which  age  has  furnished 
erplcxing  problems  for  European  scientists.     A  bronze  age  implies  a  prc-extst- 
M  age  of  copper  and  tin  before  the  an  of  cotnbininj;  them  was  known,  but  the 
lies  of  such  a  ptM-iod  have  not  been  found  in  Europe.     Sir  John  Lubboctc  says 
his  ■'  Prehistoric  Times"  that  the  absence  of  implements  made  eiiher  of  cop- 
er or  tin  seems  to  indicate  that  the  an  of  making  bronze  was  introduced   into, 
invented,  in  Europe.     The  ancient  Mexicans  knew   ilie  art  of  making  true 
>iuc.     Their  identity  with  Ihc  Mound-Builders  is  easily  established,  and  both 
re  traced  by  their  language  and  legends  lo  Atlantis — hence  what  people  but  the 
ttlanteans,  whose  ships,  docks,  canals  and  commerce  provoked  the  astonishment 
'  ill  who  felt  the  aggressions  of  their  powerful  and  pojHilous  island,  supplied  all 
Europe  with  bronze  in  the  bronie  age! 

Ignatius  Donnelly  says  that  "In  6,000  years  the  world  made  no  advance- 
)«nt  on  the  civilization  jt  received  from  Atlantis — that  modern  civilization  is 
ktUniean,  and  the  inventive  r»ctil[y  of  the  present  age  is  but  taking  np  the 
iread  of  original  thought  where  Atlantis  dropped  it  thousands  of  years  ago." 
^e  stand  with  abated  ireaib  at  the  startling  assertions,  but  the  evidence  gleaned 
their  favor  must  be  withheld,  «!>  we  find,  at  the  expiration  of  our  lime,  that  we 
but  on  the  threshold  of  our  subject,  and  to  tempt  you  to  press  on  and  into 
ie  subject,  we  give  you  a  few  hints  of  the  feast  that  awaits  you. 

'■That  all  of  ilie  ancient  civilized  nations  of  both  hemispheres  were  colonies 
txn  Atlantis," — "the  land  of  the  master  race." 

"That  the  gods   and  goddesses  of  the  ancient  Greeks,   the  Phoenicians, 
Lindos  and  Scandinavians  were  the  kings,  queens,  and  heroes  of  Altanlis." 

"That  Atlantis  was  the  original  seat  of  the  Aryan  or  Indo-European  family 
nnlions,  as  well  as  ihe  Semitic  and  possibly  the  Turanians." 
"  That  Greek  mythology  is  a  confused  recollection  oi  real  historical  events." 
"That  the  Phoenician  alphabet,   the  parent  of  all  alphabets,  was  derived 
>m  the  Atlantean  alphabet "  aiid  the  Maya  language  spokeo  by  the  ancient 
)ple  of  Yucatan  is  (he  survival  of  the  Atlantean  alphabet. 
A  writer  in  the  Stietttifit  Amtrttan  says  the  last  words  of  our  Savior  were  in 
^ure  May*  tongue.     "  Eloi,  Eloi,  lami  sabacihani''  in  that  tongue  is,— Now, 
low    t   sink;   darkness  comes  over  me."     The   bystanders,  not   understanding 
language,  thought  he  was  calling  on  ihe  Father  in  his  hour  of  trial. 
To  resume  ;     Genesis  issaid  to  coniain  a  history  of  Atlantis,  and   that  the 
noking  of  this  island  was  the  scene  of  the  Biblical  deluge.     That  there  was  no 
ilf  stream  previous  to  this  catastrophe. 

''  That  this  great  event  was  the  lerminttf  of  the  glacial  period,  Ihe  barricade 
»cing  removed,  the  "  land  locked  ocean  "  of  the  north  met  the  heated  tropical 
raters,  and  produced  climatic  changes  in  Europe,  and  but  for  the  mild  watere  of 
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the  gulf  slreAin  flowing  atound  the  lubaauioe  ekvaiioo  o(  the  buried  uland,  )li 
said  the  British  IsUnds  would  scarcely  be  iubilable. 

Thus   ihc  authentication  of  Plato's  story  opens  u[)  a  wide   iield  for  tcl 
thoughts  in  the  scicDtilic  realm  as  well  as  that  of  secular  and  sacred  history,  urfj 
we  nuy  grow  into  the  belief  that  as  once  "All  rosds  led  to  Rome/'-DOwalll 
lead  to  AltaDlis  I ! 


BURtBL)   CITIES. 

All  that  tiead 
The  glob«  are  but  a  handful  to  (he  tribes 
That  slumber  in  its  bosom. 

So  wrote  the  pensive  Bryant,  and  every  year  unce  has  but  emphasiied 
saying.  Of  the  numbers  of  the  human  race  in  past  ages  we  can  foriQ 
little  idea,  even  from  estimates,  and  it  is  altaoit  equally  dillicult  to  coDJccturetl 
number,  sixe  and  importance  of  the  buried  cities  which  exist  in  every  portol  t^ 
earth.  Even  in  this  country,  where  everything  seenis  tto  new  and  fresh,  eitia 
are  built  upon  the  ruins  of  their  predecessors,  these  having  been  buried  *o  ka( 
as  to  leave  not  the  lea^t  indication  by  which  their  inhahiunts  can  be  ideiuifiedi 
and  we  are,  therefore,  left  in  utter  ignorance  who  they  were,  whence  they  caow 
and  what  became  of  them.  In  this  part  of  the  continent  their  ceRictcries  Knuii 
so  extensive  as  to  indicate  a  vast  |Ki|iulstion,  and  in  the  valley  ol  the  Ohio  jfld 
its  tributaries  their  fortifications  of  comprehensive  plan  and  vast  extent  are  toll 
to  be  seen,  but  that  is  all.  In  Mexico  buried  cities  are  found  in  ttuch  numbers 
as  to  give  a  moat  exalted  idea  of  the  wealth,  numbers  and  char:icter  of  popdi- 
tion  that  could  crowd  into  the  country ;  while  in  Central  America  and  Yucaua. 
it  has  been  said  that  butted  cities  ate  more  numerous  than  living  inhabitant!. 
This  is  probably  an  exaggeration,  but  the  explorer  may  well  be  excused  fors 
liveliness  of  imagiaation  when  he  Sods  it  almost  impossible  to  penetrate  the  juflg'-^ 
a  mile  in  any  direction  without  coming  upon  the  niiits  of  a  little  fortified  town,  t 
palace  or  a  temple.  In  Peru  and  along  the  west  coast  of  South  America,  Uurud 
cities  are  far  in  the  majority  over  the  cities  of  the  present  day.  The  diffc 
between  these  buried  cities  of  the  American  Contment  and  those  of  the 
World  is  found  in  the  fact  that  the  latter  have  a  history  while  the  former 
none.  If  we  could  trace  the  history  of  the  cities  of  our  own  continent  bodto 
the  date  of  their  founding,  and  recall  the  names  of  the  now  unknown  kenx* 
whose  exploits  made  themselves  and  their  cities  alike  famous^  we  would  natiu- 
ally  feel  a  pride  in  the  ruins  of  America  such  as  is  now  felt  by  an  iniellijent 
Greek  in  the  ruins  of  his  own  country.  Out  this  it  not  only  at  present  impose 
ble,  but  ihere  is  little  likelihood  of  its  ever  being  done  in  the  future.  The  Aran* 
icon  races  were  not  remarkable  for  their  records,  and  we  have,  therefore,  inufl 
liprDspcct  of  the  recovery  of  much,  if  any  more  of  the  annals  of  ages  which  pft- 
•teded  our  owo. 
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The  ancient  cities  of  Efcypt  are,  for  the  most  pari,  buried  Itierally  as  well  as 
guratively,  at>  (he  annual  overflow  of  the  Nile  brings  down  from  one  to  eight 
iches  of  sediment,  and  this  is  deposited  over  the  entire  valley.  When  the  cities 
■ere  inhabited,  the  floods  were  Vept  from  them  by  means  of  dikes,  but  after  war 
nd  pestilence  had  depopulated  the  entire  country,  the  river  every  year  swept 
ver  palace  and  temple  and  tomb,  and  now  the  cities  of  the  Pharaohs  must  often 
<e  looVed  for  under  twenty  feet  of  soil.  The  present  city  of  Alexandria,  for 
Dstance,  is  builded  on  the  ruins  of  the  city  of  the  same  name,  founded  by  Aleic- 
inder.  This  was,  in  its  day,  second  only  to  Rome,  had  over  4,000  palaces  and 
Enumerable  schools,  colleges  and  art  collections.  It  was  the  commercial  center 
»f  the  world,  titani^ing  midway  between  the  east  and  the  west.  In  ancient  as  in 
podem  times,  it  commanded  the  Suez  Canal.  This  is  no  new  enterprise  of  our 
iwn  times.  It  is  recorded  that  a  canal  was  cm  between  the  Red  Sea  and  the 
lile  by  Ramcses  11.,  B.  C.  1344,  though  some  historical  recoidt  place  the  date 
i  century  earlier  in  the  time  of  Joseph.  Merodolus  tells  of  the  enlargement  of 
his  canal  800  years  later;  the  F.mperor  Trajan,  siill  later,  again  restored  it,  and 
t  was  kept  open  till  destroyed  by  the  Arab  caliphs.  A  few  mites  south  of  Alex- 
indria  is  Cairo,  and  a  tittle  south  of  Cairo  arc  to  be  found  the  ruins  of  Heliopo- 
U,  a  city  known  in  Scripture  as  On,  Here  was  once  the  great  Temple  of  the 
tun,  where  the  Phoenix  w.is  con.sumed;  here  Moses  was  educated  and  many 
lenturies  later  Plato  and  other  distinguished  Greeks.  Of  this  vast  city,  but  one 
tone,  an  obelisk  seventy  feet  high  and  six  feet  s<]uare  at  the  base,  remains  stand* 
Dg.  The  rest  is^ncaih  the  alluvium  brought  down  by  the  Nile.  Near  the  old 
ibclisk  is  the  "  Fountain  of  the  Sun,"  the  only  living  spring  in  Egypt,  which 
tirni^ied  the  temple  with  water  4,000  years  ago.  Not  far  from  Helipolisare  the 
pyramids,  of  which  seventy  arc  still  standing  in  the  Nile  Valley.  The  base  of 
■rgeit  of  these  covers  considerably  more  ground  than  four  St.  I>ouis  squares, 
Ad  the  pyramid  is  more  than  three  times  as  high  as  the  court  houM  dome.  The 
Btest  theory  in  regard  the  great  Pyramid  is  that  it  was  built  by  order  of  Joseph 
luring  the  seven  years'  famine  to  5iid  employment  for  the  people  ;  that  he  wax 
luried  in  it,  and  that  the  huge  empty  sarcophagus  found  in  its  innermost  cham- 
»cr  once  contained  his  body,  which  was  removed  by  the  Hebrews  when  they  left 
he  country. 

A  little  south  of  the  pyramids  ts  Memphis,  the  Noph  of  Scripture,  founded 
ly  the  first  king  who  ever  ruled  over  Egypt,  and  for  a  thousand  years  the  capital. 
Here  Joseph  ruled  and  Pharaoh  dwelt,  and  here  all  the  magnificence  of  the  old 
Itonarchy  was  displayed.  The  embankments  which  once  protected  the  city 
Igainst  (he  river  have  long  since  been  swept  away,  and  the  alluvial  deposits  of 
irenty  centuries  have  covered  from  sight  almost  crery  relic  of  past  grandeur. 
CVhen  the  English  army  takes  its  course  up  the  Nile  next  month  the  soldiers  will 
(ce  a  few  blocks  of  granite,  one  or  two  mounds  of  sun-dried  brick  and  the  frag- 
■Bcnts  of  a  colossal  statue  of  Rameses  ]].,  lybg  with  the  face  in  a  pool  of  water, 
IS  if  ashamed  of  the  present  condition  of  the  country.  This  statue  was  almost 
mtitled  to  be  considered  one  of  the  wonders  of  the  world.     It  was  over  fifty  feet 
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high,  cut  from  a  single  block,  and  computed  to  weigh  over   seventy-fiTe 
Back  of  the  spot  wLcre  once  Memphis  stood  lies  the  largest  and  oldest  ccrottarj 
in  the  world.     It  is  over  twenty  milea  long,  from  six  to  eighteen  miles  to  I 
and  is  estimated  to  conuin  the  remaina  of  not  less  than  35,000,000  peO[ 
recent  writer  fays  thai   it  is  impossible   to  go  lee  feet  without  se«iog  sh 
other  bones,  while   the   limbs  or  mummies  here  and  there  protrude  froin 
ground.     In  the  limestone  rock  that  underlies  the  desert  everywhere  ihac 
innumerable  pits,  evidently  for  the  burial  of  the  middle  and  lower  cUsws, 
in  these  the  bodies  are  stacked  up  like  cordword,  six  or  eight  courses  deep, 
carefully   embalmed,  and  looking  as  fresh  as  if  placed  there  yeu«rd«y. 
most  revolting  thing  about  the  present  condition  of  the  cemetery  is  the  fia 
the  natives  of  the  country  may  be  seen  any  day  using  the  bodies  of  their  an 
tors  lor  fuel  and  then  employing  the  ashes  to  fcrtihzc  their  Belds.      In  iKii  ceoK 
Icry  are  also  the  burial  places  and  sarcophagi  of  the  sacred  bulls  of  the  F4TF 
tians.     Hundreds  of  these  sarcophagi  have  been  unearthed,  each  sufhcien:  la  < 
to  contain  the  body  of  a  large  hull,  and  each  hewn  from  a  single  block  of  gruiU 
The  temple  which  once  stood  over  the  vaults  containing  the  mummies  of 
bulle  was  for  ages  buried  under  levcniy  feet  of  sand,  but  has  recently  bees 
earthed  sufficienily  to  show   its  great  extent  and  what  must  have  been  ao  unn- 
ampled  splendor.     The  secret  of  the  retnarkable  care  in  preserving  the  bo<!  •-- 
both  man  and  beasts  it  found  in  the  fact  ihat  the  hgyptians  regarded  this  l:i:  -- 
transitory,  but  the  grave  as  an  eternal  abiding-place. 

The  English  army,  from  the  day  of  its  entrance  into  Bgypt  to  its  arnvil  vl 
Khartoum,  will  steam  through  a  continual  double  line  of  buried  cities  on  bou 
sides  of  the  River  Nile.  After  Memphis,  with  its  great  cemetery,  has  beta 
passed  a  number  of  smaller  cities  follow  each  other  in  quick  succession,  ir-c^' 
local  names  and  traditions  being  well  preserved,  but  lh«t«  is  no  place  of  ^iri^ 
imporlance  until  Thebes,  600  miles  from  the  sea,  is  reached.  This  was  Uk 
capital  of  Upper  Egypt,  was  built  on  both  sides  of  the  Nile,  and  from  the  nun*' 
ous  canals  seems  to  have  been  a  sort  of  ancient  Venice.  The  remains  of  :"o 
huge  temples  comprise  all  that  now  remain  of  the  city,  which  take  their  napu 
from  two  local  villages,  fCarnak  and  Luxor.  The  Exposition  building  at  Se« 
Orleans  covers,  ii  is  said,  an  area  of  nearly  thirty  acres,  and  ia  a  temporary  buiM- 
ing  of  glass  and  iron,  but  the  great  temple  of  Jupiter  Amnion  at  Kamak  hid  1 
covered  area  of  forty  acres;  the  temple  enclosure  was  ninety  acre»  in  crtciit, 
and  of  all  the  thousands  of  columns  that  enter  into  the  structure  iw  twostf 
alike.  There  were  many  halls  in  this  temple  350  feet  long  by  half  thai  in  bte ' 
and  the  entire  edifice,  in  extent  and  grandeur,  it  is  believed,  surpassed  any  u. 
creation  of  man.  It  is  especially  to  be  remembered  that  this  triumph  archtuct- 
ure  was  ereced  in  the  days  of  Joseph,  and  was  ihe  center  of  a  system  of  sin  .■ - 
temples  which  surrounded  it  for  several  miles  in  every  direction.  The  fror 
city  of  ancient  Egypt  was  Assouan,  the  present  city  of  this  name  being  bihhoD 
predecessor,  which  lies  many  feel  beneath  the  sand.  The  old  Assoiua  i> 
cially  famous  for  its  inscriptions,  many  important  records  having  been  rccor- 


red  h«re.  Nexr  the  city  is  the  Island  of  Philce,  the  last  reiort  of  idolatry  in 
.gjfpt  and  in  the  Roman  cmpiic.  Here  IsU  and  Osiris  weic  worshipped  for  over 
an  hundred  years  after  the  imperial  decrees  abolishing  the  old  religions  and  sub- 
stituting Chtiatianity  in  their  stead.  The  most  woiiderrul  thing  about  all  the 
Egyptian  ruins  is  the  apparent  ease  with  which  tb*  ancient  architects  and  ea- 
gioeets  bandied  the  huge  blocks  of  granite,  as  if  ihey  were  no  heavier  ihin  so 

ttany  bricks.  Tlie  uiter  wonhlessness  of  human  life  and  cfTort  in  ihosc  days  is 
shown  by  the  excessive  labor  bestowed  on  the  statues,  columns  and  other  monu* 
nenlal  works,  the  cost  of  which  to-day,  at  our  present  rates,  would  exhaust  the 
treasury  of  all  the  powers  of  Europe. 

Arabia.  Petra,  or  the   Kocky  Arabia,  was  until  comparatively  recent  times, 

Klieved  to  be  a  desert  even  more  uninhabitable  than  the  sandy  districts,  but  the 
investigations  of  the  present  century  have  shown  that  it  once  supported  a  vim 
population  and  had  a  great  number  of  strongly  fortified  and  peculiarly  built 
cilics.  About  four  years  ago  Captain  Button  was  sent  out  to  explore  the  region 
CMt  of  the  Red  Sei  and  found  the  lost  cities  of  the  Midianites,  mentioned  in 

Scripture,  and  near  them  very  extensive  gold  mines,  which  bore  evidence  of 
great  antiquity,  and  less  than  two  years  ago  he  took  out  a  colony  to  reoccupy 
these  cities  and  work  those  mines  which  he  considers  to  be  the  veritable  Ophir 
of  Solomon's  time.  Petra  was  first  inhabited  by  cave-dwellerr,  who  gradually 
improved  upon  their  excavations  until  Ihc  ruins  of  that  district  arc  now  among 
the  most  Tcnuitkable  rcUcs  of  the  past.  1'cmplcs,  tombs,  palaces,  fortifications, 
■nd  private  dwellings  are  all,  without  exception,  excavated  from  the  sides  of 
high  clif&,  and  thus  form  unique  structures,  the  like  of  which  is  not  elsewhere 
own,  The  peculiar  architecture  is  suggested  by  the  character  of  the  country, 
hich  is  rent  into  vast  chasms  300  or  300  feet  broad,  and  having  perpendicular 
kides  of  sandstone  and  limestone.  The  great  cities  of  this  region  arc  always  io 
these  chasms,  and  the  ruins  of  the  rock-hewn  edifices  extend  often  for  many 
miles.  Passing  through  Arabia  and  entering  Palestine  the  most  notable  list  of 
buried  cities  Is  found  in  the  capiu).  The  heights  of  Jerusalem  were  first  held  by 
the  Jcbusiles,  who  had  a  fortified  city  there;  then  uken  by  David,  who  des- 
troyed the  city  and  built  another  on  its  ruins.  Since  then  the  city  has  passed 
through  many  sieges,  and  has  been  time  after  time  destroyed,  another  rising  on 
h«  ashes,  until  the  original  Jerusalem  of  David  is  now  many  feet  underground. 
The  city  has  been  held  in  turn  by  the  Jews,  Assyrians,  Persians,  Egyptians, 
Greeks,  Romans,  Saracens,  Crusaders,  and  Turks,  and  each  change  of  govero- 

ment  was  attended  with  more  or  less  violence  and  destruction  of  property.     No 

ess  than  six  Jerusalems,  one  above  the  other,  have  been  counted  by  those  who 
sink  their  shafts  for  the  purpose  of  making  scienufic  examinations  of  the  ruins. 
The  workmanship  of  the  Jerusalem  of  Solomon's  lime  bears  fftvotable  compari- 
son with  that  of  Greece.  Rome  or  Egypt,     la  the  temple   platforms  there  are 

band  blocks  of  solid  granite  forty  (eel  long,  ten  feei  l>road  and  six  feet  thick, 
laid  upon  each  other,  and  fitted  so  nicely  that  it  is  somelimes  almost  impossible 
to   discover  the  joint,  increasing  our  amaiemeni  at  the  engineering  skill  that 
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could  accomplish  such  wonders.     It  u  impossible  to  dig  a  well  in  any  ptri  o(!kI 
city  without  having  to  pass  through  btokeu  columns,  walls,  streets,  and  niinsd 
every  kind  for  nearly  joo  feci  before  comiog  to  ihc  original  soil 

Palestine  is  alruo^l  as  much  a  country  o(  buried  cities  as  Egypt.  Sancifl 
the  most  notable  of  ihese  arc  the  rctnaios  of  cities  rebuilt  by  Herod  the  Grot,] 
who  was  an  indefaiigalile  architect  and  levied  the  most  merciless  taxes  nn  ha] 
people  in  order  to  build  |)aUces  and  monuments  to  his  own  raoity.  Among  ttej 
inosi  notable  of  the  small  but  magnificent  cities  he  built  were  the  Heiodiiun.a| 
fortified  country  seal,  and  Machacrus,  beyond  the  Jordan,  a  palace  with  » 
rounding  houses,  infamous  under  a  later  Herod  as  the  scene  of  the  tnurd»< 
John  the  Itapiiu.  Mebron,  the  City  of  Abraham,  is  now  identified  chtefl}  bj 
the  cave  in  whicb,  according  to  tradition,  lay  the  bones  of  the  Patriarch  and  I 
family.  Quite  as  interesting  arc  the  long  buried  and  forgotten,  but  rccentlyi 
covered  cities  of  the  Pliilistines,  which,  though  occupying  a  territory  only  tlaoA^ 
balf  that  of  St.  Louis  (bounty,  fill  more  pages  in  Biblical  history  than  many  dbO' 
erously  populated  capitals.  The  Philistine  cities  are  remarkable  for  the  tnassif^ 
ness  of  their  ruins,  the  doorways  being  constructed  usually  of  three  hugrstoao, 
two  perpendicular,  and  the  third  laid  across  them.  Acre,  in  all  ages  celcbnicc 
for  its  strength,  was  the  point  where  Napoleon  received  his  first  check  in  Ip> 
Egyptian  expedition,  and  the  ruins  of  half  a  dozen  cities  here  lie  one  above  ib( 
other,  while  Ca»area.  in  the  time  of  Paul  the  capital  of  judea,  v-as  lost  for  ma, 
and  recovered  only  through  the  fact  of  the  name  being  retained  in  the  local  in- 
ditions  of  the  Bedouins.  Jericho,  so  famous  for  the  concert  performance  of  a« 
trumpets  was  lost  from  that  day,  and  to  the  present  can  not  certainly  be  Jocatal. 
but  is  not  alone  in  this  respect,  since  there  are  hundreds  of  other  cities  in  Pil- 
estine  whose  history  wc  know  better  than  their  geographical  position.  "ITic  mw 
t>oiable  of  all,  however,  are  the  Cities  of  the  Plains,  which  were  destroyedtn 
volcanic  eruption  when  the  Dead  Sea  was  formed.  Deep  down  t>cncatb  tit 
Dead  Sea  ruins  of  great  extent  may  still  be  seen,  suggesting  that  l}iese  dtis 
were  not  only  large  but  densely  populated  also,  while  the  character  of  tbeso- 
rounding  country  jII  goes  to  show  that  the  Biblical  account  of  the  cata*tropb« 
was  substantially  correct.  America  is  not  alone  in  having  ruins  which  postcia 
neither  name  nor  history.  Such  wonderful  cities  as  Nineveh  and  Babytoa.  and 
the  extensive  cities  of  Persia  and  Mesopotamia  ore  lost  and  found,  and  booti 
are  printed  by  the  score  about  them,  while  moralists  muse  over  the  fate  of  iht 
nations  who  once  rejoiced  in  them;  but  it  is  infinitely  more  saddening  lo  rencn- 
bcr  chat  ruins,  covering  many  square  miles  have  been  fo\ind  in  the  regtOOic' 
Western  Asia  showing  the  cxiiience  of  vast  populations  who  have  perished  ire* 
history' so  absolutely  that  not  even  a  name  or  a  trace  survives.  The  land  ol 
Moab,  east  of  the  Jordan,  is  full  of  cities  for  hundreds  of  miles,  but  not  a  luotf 
remains  to  tell  of  those  who  built  and  inhabited  them.  On  Mount  Nebo  txat 
arc  the  ruins  of  a  great  city  not  laid  down  in  any  map  ;  who  built  it,  who  lived 
in  it  arc  unknown.  1'hc  northern  part  of  Palestine  is  almost  equally  rich  b 
ruin;  which  antedate  the  time  of  the  Jews,  but  no  antiquarian  is  able  loasslp 
hem  either  a  date  or  a  population.  —  Ghtt-Demctmt. 
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ASTRONOMY. 


SUN  AND  PLANETS  FOR  DECEMBER.   iSSn- 

W.    OAWSOK.    SPICKLAND,    INO.  . 

As  sutcd  ID  the  November  Review,  the  Sun's  R.  A.  od  llie  3oih  was  t6  h» 
37  m.  Hence  on  December  \%x  \\  will  b«  t6  h.  33  m.;  and  on  31st  tS  h.  46  m. 
The  increase  being  somewhai  more  than  four  minutes  a  day  va  caused  by  the  Sun 
moving  fiiMer  on  account  of  being  nearer  the  Earth  than  it  wu  near  the  middle 
oi  ihc  year— speaking  o(  apparent  motion  caused  by  real  motion  of  the  Eanh. 
On  December  a  ist  at  4  o'clock  in  the  mornins  the  Surt's  R.  A.  iii  just  i  S  h.;  when 
il  it  farthest  south  (13°  37').  This  is  the  shortest  day,  and  the  beginning  of  win- 
ter season.  It  will  be  9  h.  10  m.  tong  in  40^  north  latitude — longer  south  of  this 
'  latitude,  and  shorter  north  of  it. 

Ai   ihts  writing  {November  8th)  the  Sun  appears  again  wiihoul  spots — the 
(third  lirue  in  more  than  four  years.     The  oth«r  two  times  were  February  33d 
and  N[ay  27,  1883. 

Those  who  study  the  westward  motion  of  the  stars  will  observe  new  consteU 
lations  in  the  cast  week  after  week  ;  and  occasionally  »  planet  appearing  earlier 
than  it  did  in  the  Autumn  time. 

On  December  mt,  at  7  P.  M.,  the  Pleiades  are  three  hours  high;  Aldebaraa 
nearly  one  hour  below;  and  the  Belt  of  Orion  Ju&t  rising  in  the  east.  Capella  t> 
away  north  of  the  Seven-stars,  and  Saturn  below — making  nearly  an  equilateral 
triangle  with  Pleiades  and  Capclla,  Jupiter  rises  about  11  F.  M.  during  the  6rsr 
week  of  December;  being  a  fine  morning  stir.  Venus  rises  about  4  A.  M. — still 
bright,  though  waning.  Mercury  is  an  evening  star  this  month ;  being  x\  greatest 
elongation  east  on  the  17th  when  it  tnay  be  visible  to  :he  naked  eye,  though  too 
far  south  (of  west)  to  be  conspicuous.  It  will  be  in  conduction  with  Mars  on  the 
4th  and  also  on  the  sylh. 

The  Moon  will  pass  over  a  fourth  magnitude  siai  near  8  P.  M.  December 
4th,  and  another  one  near  7  P.  M.  on  the  aid.  Both  these  will  be  interesting 
phenomena;  and  may  be  observed  with  very  small  teleGcopet—if  the  sky  is 
clear. 
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METEOROLOGY. 


THE  PANAMA  CANAL  ANO  ITS  POSSIBLE  INFLUENCE  UPON  THEI 
OCEAN  CURRENTS  AND  UFON  CLIMATE. 


M.  O.    BALDWIN.    kC    D. 

Kefemng  to  the  abov-e  topic  it  is  hardljr  neccnary  to  s&y  th«t  the  attcntioitl 
of  the  whole  civilized  world  is,  and  deservedly  so,  directed  ai  the  present  liroe] 
to  this  great  work  and  the  benefits  lo  rommerce  and  civiliuiion  which  will  tcv'Iii 
therefrom. 

It  it  Dot  the  purpose  of  the  writer  to  treat  of  these,  but  to  direct  atientiOD  m  1 
the  possible  physical  changes  upon  the  earth's  surface,  which  may  be  hroughtl 
sbcui  by  the  completion  of  this  canal. 

The  surface  of  the  ocean  on  the  Pacific  side  of  the  Istliniiu  is  about  fifiten  I 
feet  higher  than  it  is  on  the  side  of  the  Atlantic.     This  elevation  of  the  waiers  -A' 
the  Pacific  above  those    of  the   Atlantic   \*   maintained,  it   it    probaUle,  by  the| 
peculiar  direction  of  the  Pacific  Ocean  currents,  •rhich,  while  they  carry  formrd 
to  this  point  very  great  bodies  of  water,  impede,  and  to  a  great  exieoi,  obsimni 
their  return.     The  consequence  of  this  must  be  that  upon  the  completion  of  llic 
canal,  which  is  lo  be,  it  h  understood,  a  tide  water  canal,  there  will  be  created) 
cttrrent  from  the  west  eastward,  through  the  Isthmus. 

The  length  of  the  canal  will  be  about  thirty-three  miles,  conseqtienilr  ih<n 
will  result  a  fall  approaching  closely  six  inches  per  mile.     The  pressure  af  w  peat , 
a  body  of  water  as  is  found  in  the  Pacific,  will  give  to  this  current  in  the  CMiali ' 
much  greater  rapidity  than  will  exist  in  the  current  of  a  stream  wherein  we  hair 
the  same  degree  of  inclination.     The  result  of  this  will  be  that  the  shores  i^ 
bottom  of  lite  canal  will  be  rapidly  cut  away. 

Now  let  us  coDsider  briefly  the  currents  of  the  ocean.  There  cxuu  in  liit 
Pacilic  Ocean  the  great  Japiinese  current,  which  sweeps  from  the  coast  of  japU 
oonhward  and  is  divided  upon  the  Aleutian  Islands,  on  the  coast  of  AUtka,  i 
portion  passing  through  Rehnng  Straits  and  a  portion  finding  its  way  down  tbc 
western  roost  of  (he  continent  as  tar  south  as  Central  America,  where  it  is  defiecicd 
wcstwardly  to  join  and  agaiu  return  with  the  currents  from  the  South  Paci&t 
which  are  diverted  Irom  Australia  and  the  Philliptne  Islands  and  form  a  eurrtoi 
which  passes  directly  eastward  to  the  Uihmus  of  Panarax  This  current  in  iff ' 
passage  eastward  is  joined  by  yet  other  ctirrenis  from  the  great  South  Pactlic  cdi> 
rents  which  sweep  up  the  west  coast  df  South  America*  and  together  these  forn 
ll)C  aj€U\  ec|uatorial  counter-current,  and  :he  entire  force  of  this  mighty  streatu 
■nd  ex]iended  upon  the  western  shores  of  the  Isthmus. 
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It  is  an  evident  condition  that  these  ocean  currents  aie  directed  in  their 
course  by  the  coast  barriers  with  which  they  are  brought  in  contact.  If  then, 
these  barriers  are  by  any  means  removed  or  changed,  there  will  result  a  conei- 
ponding  change  in  the  direction  of  the  currents. 

\ic  have  then  this  condition,  with  the  waters  of  the  Pacific  already  at  a  con- 
siderable clcration  above  those  of  the  Atlantic,  a  current  from  the  west  eastward 
seems  inevitable,  and  with  the  added  force  which  will  be  thrown  in  by  the  cur- 
rents from  the  Pacific,  the  canal  must  be  raipidly  worn  away  until  it  it  probable  a 
conniderable  portion  of  the  Isthmus  will  have  been  destroyed,  and  the  great 
Pacific  current,  the  force  of  which  is  now  expended  upon  the  western  shores  of 
the  Isthmus,  will  lind  its  way  through  into  the  Gulf  and  be  joined  to  the  Gulf 
Stream. 

Should  this  be  the  result  we  can  only  expect  that  the  great  thermal  currents 
from  the  Pacific,  which  have  heretofore  lo  greatly  modified  the  climate  of  our 
Pacific  Coast  will  undergo  a  change  in  their  directions  and  ihc  gteat  body  of 
heated  waters  finding  its  way  through  the  Isthmus  will  pass  northward  with  the 
Gulf  Stream  along  our  Atlantic  Coast  until  it  is  directed  upon  the  coast  of  New- 
fotuidtand  and  crossing  the  Atlantic  it  paues  the  shores  of  Great  Britain  and 
Iceland,  expending  itself  and  upon  the  frigid  shores  of  northwestern  Europe,  will 
carry  with  it  an  elevation  of  temperature  which  will  modify  to  a  great  extent  the 
climate  of  those  regions. 

It  is  a  well  known  fact  that  an  extended  portion  of  the  Arctic  wortd  hat 
been  at  some  time  habitable  .ind  inhabited.  This  is  shown  by  the  finding  so  fre- 
quently the  remains  of  tropical  plants  and  animals  in  the  far  north.  It  is  equally 
known  that  great  convulsions  of  nature  have  taken  place  whereby  continents  and 
oceans  and  ocean  currents  have  been  changed,  and  these  conditions  have  brought 
about  these  great  changes  in  climates,  It  caunoi  then  be  considered  an  unrea- 
sonable hypothesis,  that  the  results  which  have  followed  natural  causes  shaU  also 
succeed  artificial  means  when  the  elements  necessary  are  at  hand. 

Permit  a  digression,  to  direct  attention  to  the  fact,  as  has  been  indicated 
above,  that  the  current  of  this  canal  will  be  such  that  in  the  course  of  time  it 
will  result  in  the  desiructioo  of  a  considerable  portion  of  the  Isthmus.  In  that 
case  the  canal  company  will  find  a  difficulty  in  making  the  investment  a  source 
of  profit,  as  the  canal  will  soon  have  overreached  their  boundaries,  and  will  be- 
come a  public  highway,  a  great  watetway  for  the  shipping  of  the  world. 


THE  ATMOSPHERIC  HAZE  OF  1883  AND   1884 

W.    a.    PAATT,    DATRMrORT,    IOWA. 

Hic  long  continued  prevalence  of  the  "red  skies"  conatituies a  phenomenon 
which  at  least  in  point  of  duration  is  quite  unprecedented.  As  the  months  pass 
and  this  wonderful  cdect  has  not  faded  away  a>  wasexpeacd,  the  subject  Hsiimes 
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a  deeper  significance  and  greater  interest,  and  it  is  felt  that  the  theories  advance 
and  ably  maintained  by  promioeot  astromomcn  and  phyticists  are  probaljlv  iii- 
suffictenl  and  untenable. 

It  was  known  from  aciual  observation  that  clouds  of  volcanic  dust  could 
produce,  temporarily,  various  and  brilliant  colors  in  the  atmospheric  rcflcctiom. 
It  seemed  possible,  even  plausible,  that  a  comparatively  immense  volume  of  ftucli 
dust  projected  into  the  atmosphere  by  the  Krakatoa  eruption,  might  remain  siu- 
pendcd  for  a  considerable  period,  gradually  settling  to  the  earth  and  the  effert 
entirely  disapiKaring  within  a  few  months.  Such,  however,  haa  not  been  the 
case. 

Overtwelve  monlhs  have  passed  and  although  the  inteasiiy  aod  duration  tA 
the  "afterglow  "  subsided  considerably  after  two  or  three  months,  it  has  since 
that  time  continued  with  coasiderablc  uniformitj'.  The  dust  theory  has  been 
largely  supported  by  the  discovery,  as  reported  in  different  localities,  of  dust  sim- 
ilar in  appearance  to  that  Irom  the  volcano,  but  we  should  not  forget  tha:  this 
"meteoric  dust"  had  been  collected  and  examined  in  many  places  long  befoic 
the  outburst  of  Krakatoa.  The  coincidence  in  point  of  time— these  appcarascci 
having  commenced  soon  after  the  terrible  convulsion— has  perhaps  been  in  real- 
ity the  principal  reason  for  attributing  their  origin  to  that  event. 

The  fact  of  the  observation  of  the  phenomenon  successively  at  points  moit 
and  more  remote  westward  from  the  Indian  Ocean  has  also  been  cited  as  fovor* 
ing  that  view  ;  but  such  progression  in  the  phenomenon  would  probably  be  thr 
case  whatever  the  cause  which  produced  il,  and  the  obscrvalions  are  too  incom- 
plete and  uncertain  to  be  at  all  conclusive.  Il  is  becoming  very  diflficuh  to 
believe  that  the  bowcU  of  the  eailh  have  been  so  ttiddenly  emptied  to  such  to 
extent  as  the  phenomena  would  demand  upon  that  theory,  or  that  the  pulverized 
obsidian  or  whatever  the  discharge  may  be,  could  remain  permanently  In  suspen- 
sion.    It  therefore  looks  as  if  that  theory  must  be  abandoned. 

One  other  opinion  has  been  advanced  and  strongly  advocated  bj  a  fra 
scientific  and  many  very  unscientific  writers,  viz:  that  the  phenomena  are  dec 
to  the  presence  of  aqueous  vapor  in  the  atmosphere.  They  seem,  without  ev 
ceplion,  to  have  qtyte  forgotten  that  the  same  appearances  have  not  beca  xi 
common  i>ccutTen<^  hitherto  and  must  therefore  be  accounted  for  if  a?  all.  by 
some  new  or  very  unusual  conditions. 

A  communication  published  in  the  November  number  of  the  RsviKw  advo- 
cates this  view.  The  writer  assumes  that  the  coloration  is  produced  wholly  bf 
the  moUlure  in  the  atmosphere,  and  curiously  enough,  that  the  Uts  the  qdantiir 
of  iQoisture,  the  greater  the  effect  produced !  That  would  seem  to  be  sufficient  at 
once  to  settle  that  theory  so  far  as  his  argument  is  concerned.  His  first  renurl 
abo,  concerning  the  "  great  commotion  "  produced  in  the  scientific  world,  though 
greatly  exaggerating  that  "commotion,"  shows  that  he  is  aware  that  the  eveot  it 
something  new  and  altogether  unusual,  which  aqueous  vapor  in  great  and  smaU 
quantities  certainly  is  not.  Sfr,  Noyes  suggests  no  recent  change  in  tenestrial 
Dditions  except  the  development  of  the  modern  "  Weather- Map."  •This,  as  he 
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very  justly  remaiks  is  "a  new  thing."  "One  of  its  special  beauties"  be  adds 
■»  "  that  it  shows  that  nature  is  dcvct  twice  alike."  It  will  probably  occur  to 
«ycry  reader  that  he  has  heard  tliat  remark  before  the  Weather-Map  was  brought 
10  iu  present  perfection  j  that  is  roi  a  new  revelation  by  several  thousand  years, 
and  in  fact  has  been  a  truism  in  all  ages. 

Doubtless  the  Wcather-Map  as  now  drawn  gives  a  very  iostiuciive,  graphic 
representation  of  the  conditions  of  the  atmosphere  and  the  progress  of  storms, 
but  it  18  DO  disparagement  of  its  excellences  to  say  that  it  has  not  produced  the 
remarkable  sunsets  and  sunrises  and  hazy  skies  of  the  past  year,  nor  has  it  at  all 
explained  their  sudden  appeniaoce  and  conliouince.  nor  their  non-occurrence  in 
previous  years.  He  remarks  that  "here  the  year  i88j  was  conspicuous  for  a 
prevalence  of  highbaromctcr."  Ilow  then  did  the  color-effect  not  appear  until 
the  last  two  or  three  months  of  that  year,  the  highest  monthly  averages  of  barom- 
eter of  the  year  having  occurred  in  January  and  February,  seven  or  eight  months 
before?    And  why  continue  ever  since? 

In  fiict,  however,  the  Signal  Service  record  at  Davenport  shows  the  average 
height  of  barometer  for  eleven  years  next  preceding  January  1,  1883,  to  have 
been  29.36S  inches,  while  for  the  year  during  which  the  color  displays  have  pre- 
vailed, vij!.:  from  November  1,  iSS^,  to  November  t,  1884,  it  has  been  39.36a 
inches;  six  one-thousandths  of  an  inch  htlow  the  average  of  those  eleven  years. 
That  seems  to  dispose  of  the  theory  of  "High  "  as  a  producing  cause. 

Doubtless  the  extremes  of  maxima  and  minima  of  barometric  pressure  and 
aitnospheric  humidity  have  been  as  great  during  the  past  ages  when  there  were 
no  instiumentii  to  measure,  nor  "  Wealher-Maps"  to  ilUisir.ite  them,  as  recently, 
and,  as  hke  causes  produce  like  effects,  had  these  conditions  been  adequate  to 
produce  the  phenomena,  the  latter  could  not  have  been  unfrcquenl. 

The  wondetful  phenomena  in  question  indicate  a  sudden  and  permanent, 
or  at  least  ^  lasting  change  in  the  condition  of  our  atmosphere,  for  the  origin  of 
which  we  should  perhaps  look  beyond  tetresttial  operations,  either  to  peculiar 
cosmic  circumstances  or  to  the  progress  of  some  secular  changes  in  our  system. 
Whrn  we  remember  that  there  are  thousands  of  comets  and  unnumbered  nebula, 
both  of  which  vary  from  masses  of  immense  extent  and  brilliancy  to  such  as  are 
scarcely  observable  with  the  most  powerful  instruments,  we  must  believe  thai 
there  ate  still  almost  infinite  numbers  of  masses  of  nebulous  matter,  such  bb  that 
of  which  comets  are  composed,  not  of  suflicieat  sise  and  not  as  yet  sufRcienity 
condensed  to  Itecomc  visible.  Judging  from  the  comets  ihcmsclvci  we  must 
conclude  that  these  small  and  highly  rahlied  nebula;  are  moving  through  space 
in  all  directions.  Under  these  conditions  it  would  be  scarcely  strange  if  one  of 
ihfM- stray  masses  should  sometimes  come  so  near  one  of  the  planets  as  to  be 
arrested  in  its  Hight,  and  compelled  by  the  mighty  power  of  gravitation  to  accom- 
pany its  captor.  Indeed,  it  would  be  remarkable  if  this  should  not  sometimes 
occur. 

Should  the  eanh  in  its  course  pass  near  one  of  these  highly  attenuated  bodies 
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wtiose  nriQincnitun)  is  almost  nothing,  ihc  laiicr  must  necessarily  be  caoght  id  our 
atmosphere  and  carried  along  with  us.  If  the  repubioa  between  its  partkltt 
which  h.id  hitherto  prevented  condensation  continued  to  exist,  the  film)' raut 
would  gradually  spread  through  or  over  ihe  earth's  atmosphere,  attending  it  is 
au  envelope  for  some  indeRnite  period,  perhaps  iiliimatelj*  to  be  wholljr  ab«otbcd 
This  cosmical  mjtier  floating  in  the  upper  air  or  above  it  would  doubtless  affca 
the  sun's  rays  by  reflection  .and  refraction  as  well  as  directly  obttructiog  them  10 
tome  extent.  It  might  also  modify  the  structure  of  the  atmosphere  itself  so  ai  ift 
t!ause  the  ordinary  coDsiiitienls  of  Ihe  air  to  act  differently  in  the  transmission  of 
light.  That  il  does  constantly  obstruct,  decomnose  and  reflect  the  sun's  xvj\  ii 
a  considerable  degree  is  plainly  shown  by  several  facts  which  are  matters  of  con 
mon  observation. 

itt.  On  all  days  when  the  sky  is  free  from  clouds  or  nearly  so.  the  whgle 
atmosphere  in  Ihe  vicinity  ol  the  sun's  direction  and  to  ihe  extent  of  sixty  or 
ninety  degrees  each  way.  including  fully  one  half  of  tl»e  visible  heavens,  sho»s  ■ 
whitish  hare  of  daubing  brightness  near  the  sun  and  diminishing  pTiduatly  in  all 
directions.  On  the  clearest  days  this  halo  around  Ihe  sun  takes  a  tnore  dec>4(d 
(orm  and  color  :  immediately  around  the  sun  au  area  of  intense  whiteness,  sur- 
rounded by  a  broad  ring  of  reddish  brown  color.  Having  spent  the  past  «uin< 
mer  on  the  dry  p1.-iin»  of  Dakota  I  bavc  olisetved  the  above  described  appeat- 
&ncc  very  strongly  marked  throughout  the  sesjton. 

9d.  The  portions  of  the  sky  more  remote  from  the  aun  and  oppostie  to  it 
have  HMvr,  during  ilie  past  twelve  months  exhibited  the  clear  ' '  ethereal  blue  "  « 
.common  and  so  beautiful  in  clear  weatlter  at  all  season*  of  all  preceding  years- 
It  now  constantly  presents,  at  the  brighcst,  but  a  dull  bluish  lead  color,  and 

3d.  This  condition  is  further  shown  by  the  following  from  the  report  io 
ScUfite,  iiage  J95,  of  the  proceedings  of  the  Astronomical  Section  of  Ihe  Amen- 
can  Association  for  the  Advancement  of  Science  at  the  recent  meeting  ai  Phit^ 
delphia.  "  One  very  intcresiing  siaiemcnt  of  Mr.  Swift  to  the  effect  that  ilrtic 
had  not  been  a  first  rate  clear  sky  since  Ihe  red  glows  appeared  a  year  ago  fiilloe- 
ing  the  Krakatoa  explosion,  bears  out  the  general  experieacc  of  wurkers  io  ctbtt 
observatories,  especially  those  who  try  to  see  stars  near  the  sun  in  thedajr-nme." 

Whether  ihts  remarkable  condition  of  the  at Riospliere  can  be  reasonably  sup- 
posed to  have  any  relation  to  the  unusual  continued  mild  and  calm  weathn  o( 
the  present  autumn,  is  an  idea  that  readily  suggests  itself,  though  it  may  prolit- 
bly  be  but  a  mere  coincidence.  This  and  many  other  related  questions  arc* 
yet  unsolved,  and  the  whole  subject  has  not  by  any  means  lost  its  interest. 


AMERICAN  AND  KNGI.ISH  CITY   RAPID  TRANSIT. 

While  we  hire  been  talking  and  arguing  aboiii  speedy  means  of  intercommo- 
DicatioD  in  large  cities,  a  ncccssit)'  of  modem  times  {not  because  Urge  cities  have 
Dot  before  existed,  but  beciuse  id  these  dairs  of  tele^aphs  and  telephones,  •» 
stenographers  »nd  typewriters,  the  rapid  interchange  of  thought  and  word  beg«ts 
a  longiDg  for  as  rapid  transit  of  matter  and  of  man  from  point  to  point),  a.nd  hue 
given  to  our  own  cities  and  lo  the  world  the  American  surface  street  railroad  or 
tramway,  the  slightly  more  rapid  cable  road,  and  the  somewhat  speedier  stilted 
steam  road,  our  conservative  British  brethren  have  quietly  studied  out  the  qoe*- 
tion  of  demand  and  supply,  of  ouilay  and  profit,  and  have  gone  oa  to  constnia  i 
work  which  furoishcs  to  their  metropolis  what  we  have  longed  for  but  feared  to 
undertake — speedy,  safe  and  convenient  intramural  transit.  And,  what  is  more, 
tbey  have  done  it  without  intcrferiog  with  public  property  or  violatiog  private 
rights. 

The  Metropoiiian  Underground  Railway,  which  traverses  the  heart  oi  the 
most  populous  city  of  modern  times,  has  been  undertaken  by  capitalists  who  did 
not  conceive  it  to  be  their  fir^t  duty  to  seize  upon  lands  which  had  beea  pur- 
chased by  the  public  for  a  specific  purpose  and  divert  them  to  another  purpoce 
without  compensation  to  the  owners  of  abutting  property.  They  seem  to  hare 
had  the  pluck  and  (he  foresight  to  realize  that  a  judicious  expenditure  to  enable 
them  to  own  the  land  they  occupy,  and  to  construct  an  enduring  work,  will  prove 
more  remunerative  In  the  long  run  than  a  more  fragile  construction,  with  the 
risk,  besides,  of  having  to  pay  damages  for  encroachmeni  on  private  rights. 

The  last  completed  section  of  this  roagnilicent  work,  from  the  Mansloa 
House  to  the  Tower,  a  distance  of  about  three  cjuarters  of  3  mile,  has  been  ex- 
ecuted within  the  last  twenty  months,  and  runs  "  beneath  residences,  warchouso, 
and  roadways,  and  in  all  the  difficult  labors  of  underpinning,  propping  and  bdU 
ing  there  has  not  been  a  single  accident."  Enormous  warehouses.  cof)tainiD| 
iron  safes  and  strong  boxes,  have  been  tunnelled  under  without  disturbing  thev 
contents,  and  the  statute  of  King  William,  which,  with  its  pedestal  weighs  179 
tons,  has  been  underpinned  and  rests  on  the  arch  of  the  tunnel.  Large  trees 
have  been  underrained  and  underpinned  without  removal  or  injury.  The  result 
is  that  there  is  a  substantial  roadway  on  which  the  heaviest  trains  can  run  at  high 
speed,  and  piissengcis  can  go  from  point  to  point  in  I^ndon  without  creeping 
along  at  twelve  miles  an  hour  on  a  structure  which  sheds  bolts  and  nuts  and 
rivet-heflds  down  on  the  heads  of  passert-by,  and  requires  constant  repairs,  while 
the  gas  and  smoke  and  noise  offend  the  innocent  dwellers  alongside  the  line  f/t 
:4nvel. 
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We  doubtless  htve  engineers  iis  capable  to  design,  and  builders  as  compe- 
[tent  to  execuiesuch  wurk  as  the  Metropolitan  Railway  as  any  in  the  world,  but 
wc  seem  lo  need  capitallists  bold  and  far-seeing  enough  to  appreciate  the  fac 
that  what  New  Vork  and  other  large  cities  need  btc  permanent  roads,  fitted  for  real 
rapid  transit,  owning  their  right  of  way,  and  not  interfering  with  puUic  property 
or  individual  rights.  Whether  the  structures  should  be  derated  above  or  de 
pressed  beneath  the  surface  of  the  ground  is  a  inaltei  of  k)cal  adapution  and 
convenience,  but  the  principles  of  ahsohne  independence  of  ownership  and  free- 
dom froii)  complications,  on  the  one  hand,  with  structures  owned  by  the  public  and 
maintained  solely  for  their  becefil,  and  on  the  other  hand  with  rights  and  priv- 
ileges acquired  by  private  citizens,  partly  at  public  expense  and  guaranteed  to 
them  by  the  public. 

The  amount  of  city  travel  Is  proved  by  experience  lo  grow  in  proportioD  to 
tbc  facilities  afforded  for  it.  The  construction  of  the  elevated  railroads  in  New 
York  City  has  doubled  the  travel  on  the  longitudinal  routes  id  six  years.  The 
resources  of  the  elevated  and  surface  roads  arc  now  taxed  to  their  utmost,  and 
tbe  necessity  is  pressing  for  more  and  quicker  modes  of  transit. 

I(  certainly  seems  as  if  a  sensibly  designed  and  honcsdy  executed  scheme 
ought  to  bring  fair  profits  on  legitimate  expen^es.-'^/ri/i/r)'  Enpneer. 


GEOLOGY. 


CORRESPONDENCE. 


Plkasaht  Hili^   Mo.,  November  *i,   1884. 

EbiTOK  RiviEW,  DkarSik,— In  the  Rkview  for  November  Prof.  J-  D. 
Parker  discusses  the  Burlington  Gravel  Beds.  As  I  have  not  been  to  that  place 
1  cannot  ducuss  them.  But  if  Mr.  Parker  will  refer  to  Vol.  Ill  No.  8  p.  4^ 
of  the  Kkvi^w  he  may  be  interested  in  an  article  of  mine  on  "  Surface  Deposits 
of  Souttiwestern  Missouri  and  Southeastern  Kansas"  lying  south  of  the  marked 
limit  of  "glacial  drift."  I  suppose  the  Burlington  gravel  must  be  of  similar  age 
to  tike  deposits  along  the  Neosho  to  the  south,  which  I  have  »een.  Most  of  the 
gravel  that  I  have  seen  ftoni  those  beds  1  can  refer  to  the  age  of  the  Upper  Car> 
boniferous  or  Coal  Measures.  That  of  Kansas  is  ceruinly  allof  that  age,  and  the 
gravel  deposits  all  overlie  the  coal  measures. 

The  gravel  on  the  "  Flint  Hills  "  is  generally  angular  or  sometimes  locally 
worn ;  that  on  the  Neosho,  Fall  Kiver,  Walnut,  the  Valley  of  the  Poitawatotnie 
and  the  Marais  des  Cygnes  is  evidently  water  worn  and  the  beds  generally  lie 
above  all  known  high-water. 

Similar  deposits  exist  near  the  Marais  des  Cygnes  in  Bates  County,  Mo.,  and 
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on  some  gruund  of  a  Utile  higher  etevatton  id  Bates,  Vernon  and  Jasper  Coubmi, 
Mo.  Id  Jasper  County  it  may  be  found  on  high  ground  near  Canerrille  nt 
near  Carthage. 

Deposits  of  northern  gravel  <r(ninded  granite,  quartciie,  etc.)  I  have  fanBd 
Muih  of  ihe  Missouri  River  in  on))-  St.  Louts  and  Saline  Couaties  But  twohiitk 
boulders  are  found  near  the  Missouri  River  at  manjr  places.  Rounded  bouttkn 
of  creuceous  and  upper  carlionifcrous  arc  often  fuund  in  the  drift  of  Donhwol 
Missouri. 

The  Ohio  and  the  Missouri  I  regard  as  the  !K>uthcra  limit  of  the  great  nord^ 
ern  drift  (glaciers).  West  of  the  Siaie  or  Missouri  the  line  trends  to  the  oon^ 
west  and  north. 

ti.  C.  BBOAOue*i> 


PROCEEDINGS   OF   SOCIETIES. 


KANSAS  ACADEMY  OF  SCIENCE. 

The  firsl  day's  session  of  the  Seventeenth  Annual  McetinK  of  the  Ranaf 
Acadetu)'  of  Science,  was  held  at  Laitrcnce  on  Ihe  24th  alt.  The  afternoon  M>- 
sion  was  held  ai  the  patiurs  of  the  KIdridge  houst;,  and  comisted  first  of  a  gen- 
eral busine^  ineeiirig,  at  which  reports  of  <ruinint([eirt>  were  read  and  otiiccrs  were 
elected,  and  secondly  of  a  se&sion  for  special  tiusiness,  at  which  action  was  taiea 
in  regard  to  the  geological  survey  of  the  State  and  in  refcTcncc  to  the  pabto- 
tion  of  the  proceedings.  Reports  on  the  condition  of  the  musctioi  and  libnrf 
were  also  read. 

At  the  evening  session  in  University  Hall  ihe  presideni,  Dr.  R.J,   Brpwn. 'rf 
Leavenworth,  delivered  the  rollowing  address  upon  the  question  : 

"  IS  A  GEOLOGICAL  SURVEy  OF  THE  STATE  A  NECtlSSITY  ? 

GEN11.1UIEN  OF  THE  AcADKMV  OP  SCIENCE: — In  Bccofdancc  with  the  esi- 
lopi  and  rule  of  this  academy,  the  president  ii  required  to  deliver  an  address  ii ; 
each  annual  meeting,  upon  some  subject  pertaining  to  the  work  of  the  past  ycir' 
or  on  the  advancement  and  progress  of  science  in  our  midst.     In  response  to  li>i* 
the  work  and  labor  the  members  of  the  academy  will  be  presented  to  you,  ai  thev 
have  come   fully   wcpared  with  papers  of  great  value  and  interest,  covering  il 
branches  of  science,  with  new  discoveries  and  ncwdevclopmeatain  every  depin-j 
mem.     1  congratulaie  the  members  of  the  association  upon  ihe  success  of  iheirj 
eflbrts  toadvancc  the  interests  of  the  academy.     Time,  labor  and  money  have  bcMJ 
expended  10  bring  logelher  so  much  original  investigation  and  research  thtl  wS] 
be  appreciated  by  scientists  everywhere  and  by  the  people  of  our  State. 
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Wc  shall  devote  the  remkinder  or  the  evening  td  something  wc  deem  of  vii&] 
iporiance  to  our  State.  That  i*  a  geological  survey  of  Kansas.  If  wec-in  con- 
jvioce  you  and  through  yt  u  the  gre^i  mass  of  oiir  citizenK  that  there  is  a  necessity 
Ihat  such  a  work  shoukl  be  made,  and  that  the  benefits  derived  rrom  ii  will  be 
[one  hundred  limes  the  coat  attending  the  same,  our  labor  in  bringing  this  sub- 
ject before  you  will  not  be  without  some  good  results.  This  Academy  was  orgao- 
llzed  for  the  advancement  and  promotion  of  scientific  knowledge,  tn  pursuit  of 
{l  a  Bfeat  many  facts  in  regard  to  the  resources  of  the  Stale  have  been  made 
jblic  which  have  proved  of  great  value  to  the  people  of  this  commonwcnbh. 
ike  for  instance  the  weather  reports  by  Professors  Snow  and  l-ovewell,  which 
'hare  been  furnished  to  the  public;  the  botany  of  the  Sta'e  by  Frof.  Carruth; 
the  geological  formations  by  the  late  Prof.  Mudge;  beiiidei.  mineral  deposits, 
I  insect  life,  etc.,  by  other  members  of  the  academy. 

We  know  little  in  regard  to  our  mineral  wealth.  The  digging  of  a  well  has 
{developed  coal,  opened  up  lead  raiucs,  brought  forth  mineral  waters,  unearthed 
{'hidden  treasures,  etc.  If  the  State  should  lake  hold  of  a  geographical  survey 
prosecute  it  faithfully  the  public  would  find  that  Kansas  possesses  wiihin 
itt  valuable  resources,  which  now  lie  idle  and  unknown.  What  is  there  in  a 
geological  survey  that  the  farmer,  merchant  and  mechanic  should  lend  his  aid 
land  influence  in  securing  an  appropriation  forlhis  purpose?  He  might  say  if 
|coal  was  found  in  great  abundance  in  his  vicinity,  it  would  reduce  the  price;  if 
[the  rainfall  could  be  regulated  so  they  could  get  it  when  needed  ;  if  frost  could 
^comc  only  in  vrinicr;  if  grasshoppers  could  be  kept  away;  if  all  the  various  insects 
tbJU  prove  BO  destructive  to  fruit  and  grain  could  be  rendered  harmless,  &  geolog- 
'ieal  survey  would  be  a  good  thing.  We  all  agree  to  this,  and  believe  a  great 
Ideal  may  be  accomplished  in  benefitting  the  public  (hat  lh>y  do  not  know  of 
fuow,  and  much  more  to  the  development  of  the  State. 

A  bill  wa5  introduced  during  the  meeting  of  ihc  last  legislature  aakiug  for  a 

I  small  appropriation  for  a  geological  survey.     A   large  number  of  the   members 

I  thought  it  a  good  thing,  but  that  the  railroad  bill  should  pass  first.     Others  said  it 

I  will  cost  too  much,  can't  alTord  it;  others  asked  what  is  the   use  of  a  geological 

survey  ?     Another  said  a  geulogical  survey  is  lo  pay  the  expenses  of  collecting  old 

bones  and  minerals  that  are  found  ncattered  over  (he  prairies.     These  are  some 

[of  the  objections  to  a  geological  survey,  showing  that  the  purpose  and   object  are 

I  not  generally   known.     Some  think  it  is  merely  topographical  survey,  that  refers 

'  to  the  surface  entirely  and  has  liiile  or  nothing  lo  do  wtth  anything  found  below 

the  surface.     From   the  various  opinions  that  people   have  in  regard  to  it,  we 

"believe  a  great  many  do  not  understand  what  a  geological  survey  is,  or  the  benefits 

lo  be  derived  from  it.      If  properly   understood   we   believe   there  would   be  no 

difficulty  in  securing  an  appropriation  for  the  work. 

We  shall  endeavor  briefly  to  state  what  a  geological  survey  is,  and  some  of 

the  advantages  of  it.     It  comprises  exploring  everything  on  and  below  the  surface, 

where  the  most  valuable  part  of  the  earth  may  be  lound,  boring  and  digging  into  the 

[cmst  of  the  earth  to  any  depth  that  may  be  necessary  to  develop  everything  that 


<M 


XANSAS  CITY  REVIEW  OP  SCIENCE. 


majr  be  of  value.     Should  coal  be  found,  all  informaltoa  id   regard  to  ihc  Wtj 
de;Hh,  ihickneis  of  vein,  character  and  value  for  heating  purposes  and  proti 
cost  of  mining  the  sanac  would  be  fully  noted. 

location  of  lead  and  other  minerals,  the  districts  in   which  theytDaTl 
/ouod,  their  depth  and  all  other  infoTination  that  may  prove  of  value. 

Ctajrs  of  various  kinds  Tot  the  manufacturing  of  potier jr,  tiling,  bfick,  etc 

Chalk,  limestone,  saodstoac,  gypsum  and  other  materials   used    for  bvildu 
purposes.     Zinc,  bismuth,  arsenic,  strontia  and  oiher  minerals  used  in  the 
the  cost  of  mining  the  same,  and  iheir  commercial  value.     Also   the   botanj' 
the  Siaie,  showing  the  distribution  of  the  timber  and  vegetable  growth  indige 
ous  to   the  Stale,  water  power  on  all    the   rivers  and  streams  and  the  fall  fn 
various  points,  with  such   information   as   will   enable  every  one    to    undc 
their  availability  as  water-power  for  manufacturing  purposes.     An  aoaifut  of ; 
the  mineral   waters,  gas  wells,  their  exteAi  and   value,  and  the  praciicabilityi 
using  the  gas  for  fuel  and  lighting  purposes.      An  ciammaiion  of  the  charade; 
the  soil  from  all  the  counties  of  the  State  with  an  analysis  of  the  same,  inc 
iog  the  soil  suitable  for  the  growth  of  various  agricultural  productions,  in  such 
way  as  to  be  of  practical  value  to  the  farmer     Kainfall  and   temperature  ihau 
be  accurately  obtained.     Considerable  atientton  would  be  given  to   the 
lion,  and  means  of  desiniciion  of  insects  (hat  arc  injurious  to  fruit  and  frail 
And  prey  on  the  products  of  the  soil :  these  and  a  great  many  Other  things  will 
developed  that  will  prove  a  benefit  to  our  people  and  of  immense  value  Ut 
State. 

County  maps  should  be  made,  giving  a  full  history  of  the  resources  of  ikt 
county,  dc^icriliing  accurately  the  depth,  :ocatioD,  character  of  all  coal  deponlSi 
clays,  building  stone,  soils,  waler-power  and  all  information  that  would  tw  cf 
value  to  the  counties,  and  cost  of  utilising  the  same.  Publishing  maps  for  the 
counties,  supplying  the  people  wiih  the  reports  of  the  survey  and  disseminaliitj 
infnrmaiion  during  the  progress  of  the  work.  All  these  come  within  the  range  of 
a  (teological  survey  and  pn^wrly  belong  to  it.  To  do  this  work  an  expendlt«co( 
money,  not  a  great  deal  less  than  $too,ooo  during  ihe  neui  ten  years  wilt  b» 
required  to  cover  the  entire  expenses  of  It.  In  return  for  this  outlay  we  canW* 
estimate  in  dollars  and  cents  the  value  to  the  State.  We  have  the  evidence  ^ 
the  most  prosperous  Stales  where  surveys  have  been  made,  that  it  has  be«»  * 
untold  value  to  them.  It  is  a  work  of  great  importance,  benefitting  all  UiedU- 
lens  alike,  bringing  prosperity,  building  up  and  developing  the  State  and  pal^ 
lishing  the  advantages  that  we  possess  now  hidden  from  view;  saving  ihousuifa 
of  dollars  to  people  who,  without  any  knowledge  of  what  we  have,  embark  ii 
enterprises  that  may  or  may  not  be  a  success.  The  useless  waste  of  money  would 
be  prevented.  With  a  geological  survey,  almost  a  certainty  in  regard  to«x- 
ceis  would  be  secured. 

If  you  want  to  mine  for  coal,  you  will  know  at  wliai  depth  and  in  whatqualitj 
can  be  found.     If  for  lead,  zinc  and  other  metals,  reference  to  the  gcolopO^ 
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tvey  will  tell  you;  all  question  coDceruiog  the  existence  o(  mineral  waters, 
ilding  mxleriitU,  etc.,  will  be  fully  answered. 

At  the  present  limc  there  is  considerable  interest  manifested  in  regard  to  the 
ting  of  anesiaa  wella  in  the  western  part  of  the  State,  which  cannot  be  done 
jtil  a  geoloti>ical  survey  has  been  made,  and  to  delay  now  would  be  hindering 
»  (growth  mid  devciopment  of  our  State.  We  believe  it  would  be  for  our  best 
Erests.  In  order  to  get  the  experience  of  other  States  that  have  had  geologi- 
surveys,  J  some  time  ago  mailed  lo  the  Secretaries  of  each  one  of  the  Slates 
the  Union  a  number  of  questions  in  regard  to  the  matter,  and  have  received 
tlies  from  twenty  eight  Slates. 

The  doctor  then  read  the  replies  received  from  these  States  in  regular  order, 
■inning  with  Mnine  in  the  East,  and  closing  with  Colorado  in  the  West.     All 
re  testimony  to  the  great  imponancc  and  value  of  such  work  wherever  it  had 
tn  done. 

Third  day's  session  opened  with  the  reading  of  the  "  Reports  of  the  CommtS' 
n  on  Chemistry  upon  the  Year's  Progress,"  as  follows: 

"  In  Organic  and  Physiological  Chemistry,"  Prof.  E.  H.  S.  Bailey,  Liw- 
ice. 

On  "Technical  and  Industrial  Chemisty,"  Prof.  H.  E.  Sadler,  Emporia. 

On  **  Agrlciiliural  and  Analytical  Chemistry,"  J.  T.  Willard,  Manhatun. 

"  Statistics  of  Color-Blindncss  in  the  University,"  ProC  E.  L.  Nichols,  Law- 
icc. 

On  the  "Analysis  of  the  Water  of  the  Fort  Scott  Artesian  Well,"  E.  H.  S. 
iley  and  E.  W.  Walter. 

"Some  Special  Tests  in  Regard  to  the  Delicacy  of  the  Sense  of  Smdl,"  E. 
S.  Bailey  and  L.  M.  Powell. 

Tbc  afternoon  session  convened  at  a  o'clock,  and  papers  were  prcMOted  in 
following  order: 

On  "Sorae  minerals  of  Kansas,"  E.  H.  S.  Bailey. 

On  the  "Supcrsaturation  of  Vapors,"  Prof.  E.  L.  Nichols. 

On  a  "New  Method  of  Studying  Absorption  Spccua,"  W.  S.  Franklin. 

"  November  Meteors,"  R,  S.  Short. 

The  following  valuable  paper  was  then  read  by  its  author : 

IS  THE  RAINFALL  OF  KANSAS  INCREASING?  " 

PRur.  r.  H.  SNOW. 

In  the  present  paper  attention  is  called  lo  the  fact  of  an  increase  of  rainfall 
ler  than  to  the  various  theories  which  have  been  advanced  to  explain   such 

krease,  or  to  show  that  there  ought  to  be  an  increase. 

I  Geologists,  physicists  and  astronomers  :ire  harmonious  in  accepting  it  as  an 
kblished  bet  that  the  earth  in  common  with  all  other  worlds  in  the  universe  ia 
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slowljr  passing  through  a  scries  or  changes  from  an  original   nebular  maaofi 
tensely  high  temperature  to  an  entirely  solid  mass  of  low  temperature.    The  ail 
and  the  larger  planets  of  our  syttem  ill ustrate  the  early  stages   io    this  serict  il 
changes.     The  eanh  ia  in  an  intenncdiate  condition  between  Ihe  two  exlremo.  tU j 
the  earth's  moon  represents  the  extreme  of  entire  solidity,  io  which  the  waters  ml 
Ihc  atmosphere  which  once  covered  and  surrounded  its  surface    have  beee 
sorbed  within  its  mass,  and  a  very  low  teniperaiure  continually  and  eve 
prevails.     There  can  be  no  d<»ibt  that  the  earth   is   very   gradually   appFOadia 
the  moon's  condition,  and  that  some  time  io  the  far  distant  future,  hownuij 
millions  of  years  hence  no  man  can  determine,  iu  atmosphere  and  surface  ' 
will  entirely  disappear,  and  a  low  temperature  prevail,  even    io    its    tropical 
gions   far  exceeding   the  cold  of  ihe  coldest  Arctic  winters  in  the  present. 
There  can  be  no  doubt,  therefore,  that,  considered  with  reference  to  loog  peris 
of  lime,  the  rainfall  of  the  earth  is  diminishing.     If  prehistoric  mao,  10,000 ; 
ago,  had  kept  scientific  records  of  the  rainfall  of  his  itme,  and  it  were  pOMlble 
compare  these  records  with  those  of  the  present  day,  it   would   be   found  thai 
considerble  reduction  of  the  average  annual  precipitation  has  been  made  Io  1 
period  named.     Even  a  thousand  years  might  show  a  perceptible  decrease, 
in  so  short  a  period  as  the  hfetime  of  a  single  gcncrntion  of  men,  or  even  id 
entire  century,  the  average  annual  rainfall  of  rlie  entire  globe  has  probably 
reduced  to  so  slight  an  extent  as  10  be  expressed  by  a  very  few  hundredths  of  1 
inch. 

Yet,  although  the  entire  movement  is  m  the  direction  of  a  reduction  of 
rainfall,  there  are  without  doubt,  local  oscillations  in  consequeocs  ot'  man's  infla 
«nce  upon  nature,  which  in  some  cases  result  in  a  moie  rapid  decrease  th 
would  otherwise  be  accomplished  by  the  unaided  forces  of  nature,  and  in  oihctJ 
cases  within  limited  areas  secure  an  actual  increase  in  the  rainfall.  I  believe  tbt] 
State  of  Kansas  furnishes  an  apt  illustration  of  a  change  of  Ihe  latter  sort.  Uc 
the  circumstances  have  been  extremely  favorable  to  such  a  change. 
years  ago  the  Territory  of  Kansas  was  not  occupied  by  the  white  man,  aad  if  < 
except  a  few  acres  cultivated  by  the  Delaware  Indians,  no  ponion  of  her  soil  fadj 
been  turned  up  by  the  plough.  Her  entire  area  was  included  within  the  ttnl 
and  almost  unknown  region  of  the  "Treeless  Plains"  and  the  "Great  Amencnl 
Desert."  During  that  brief  intervening  period,  more  than  1,000, coo  peoplcj 
chieSy  of  the  agricultural  class,  have  taken  possession  of  her  domain  and  hinj 
already  brought  her  10  the  very  from  rank  of  the  Stales  of  the  Union  ifti 
extent  and  value  of  her  agricultural  products. 

History  affords  no  other  instances  of  the  permanent  occupation  of  so  extoi-l 
civd  an  area  previously  unoccupied  by  man  by  so  large  an  agricultural  popvl^j 
tion  in  so  short  a  space  of  time.  Here  certainly,  if  human  agency  could  aa;-j 
where  affect  climate,  would  such  an  effect  be  produced.  Here,  assuredly,  if  *d- 
tiement  ever  inacase»  rainfall,  will  such  increase  be  most  marked  artd  moat  ai^l 
laistakable.  That  such  increase  has  actually  taken  place,  I  believe  to  be 
lished  beyound  a  doubt.     It  is  a  circumsunce  peculiarly  favorable  to  the  deteno)-] 


fS  THE  RATXFALL  OF  KAffSAS  TlfCR BASfNO  f 


4» 


lation  of  the  point  in  question,  thai  although  ihc  general  settlement  of  Kantu 

Vf  caltivatois  of  the  soil  is  oi  such  recent  dale,  reliable  observaiions  upon  the 

tAinCill  ^d  been  made  at  the  mililarj-  posts  upon  her  eastcrit  borders  for  a  sufli- 

nent  period  to  make  possible  a  satisfactory  comparison  between  the  rainfall  before 

settlement  and  after  settlement.     The  records  at   Fort  Leavenworth  cover  the 

[Jongcsl  period  and  cnal>lc  us  to  compare  the  nineteen  years    iniroediaicly  prcced- 

infc  the  occupation  of  Kansas  by  white  settlers,  with  the  nineteen   years  imnied- 

liatcly  fallowing  such  occupation.     During  the  first  p^iiod  the  average  rainfall 

[■was  30,56  inches  ;  during  the  second  period  it  was  36.11  inches,  giving  an  aver 

jage  increase  of  5.31  inches  per  annnm.      Here  we  have  an  increase  of  nearly  25 

I  per  cent  in  the  rainfall,  under  such  conditions  as  to  necessitate  the  inference  that 

jsach  increase  is  chiefly,  if  not  entirely,  produced  by  causes  connected  with  the 

liolioduction  upon  a  large  scale  of  an  agiicuhural  population  into  a  previously 

[anculiivaied  territory.    The  Fort  Leavenwonh  records  cover  so  long  a  period  of 

lime  (nearly  foiiy  years),  that  the  increased  average  of  the  second  half  of  the 

[period  cannot  be  attributed  to  a  mere  "accidental   variation."     In  the  issue  of 

xStitnu  for   April  18,  1884,  it  is  stated  that  "the  supposed  increased  rainfall  10 

Ithe  dry  region  beyond  the  Mississippi  is  not  borne  out  by  the  returns  of  the  Sig- 

'nal  Service."     But  the  records  of  the  Signal  Service,  upon  which  (his  statement 

^was  based,  include  a  period  of  only  twelve  years  of  observation,  from   1871   to 

■883,  which  is  undoubtedly  too  short  a  period  for  either  establishing  or  disprov- 

!iug  llie  fact  of  a  "secular"  variation.     We  have  also  called  attention  to  the  fact 

[thai  causes  which  have  a  tendency  to  secure  an  increased  rainfall,  have  here  been 

I  put  into  operation   upon  a  grander  scale  than  in  any  other  ponion  of  the  dry 

^region  west  oi  the  Mississippi. 

But  the  fact  of  an  increased  Kansas  rainfall  docs  not  rest  entirely  upon  the 
Fort  Leavenworth  observaiions.  There  are  other  srations  in  Kansas  whose  records 
[■cover  a  much  longer  period  than  ;hat  of  the  longe&t  established  regular  station  of 
the  Signal  Service.  There  arc  the  twenty  years'  records  of  the  United  Sutes 
military  post  at  I't.  Rilcy,  the  twenty-four  years'  records  of  the  State  Agricultural 
College  at  Manhattan  and  the  seventeen  years'  records  of  the  State  University  at 
Lawrence.  If  these  several  periods  of  observation  be  divided  into  two  equal 
parts,  in  each  case  it  is  found  that  the  average  rainfall  of  the  secorxl  half  is  not* 
ably  greater  than  [hat  of  the  first  half.  At  Ft.  Riley  the  increase  amouuu  to  3.05 
inches  per  anuuni,  and  at  Manhatun  to  5.61  inches  per  annum  and  at  Lawrence 
at  3.06  inches.  Expressed  in  per  cent  the  rainfall  of  these  three  Rations  hAs 
increased  in  the  second  half  of  each  period  of  observation  at  Ft.  Riley,  rj  per 
cent ;  at  Manhattan,  jo  per  cent,  and  a(  Lawrence  over  9  per  cent.  If  increased 
rainfall  could  be  shown  by  the  records  of  a  single  station  only,  or  if  the  several 
stations,  with  sufficiently  long  periods  of  observation,  exhibited  discordant  re- 
sulu,  some  indicating  a  decrease,  while  others  indicated  an  increase ;  or,  if  even 
a  single  station  indicated  a  diminished  rainfall,  the  fact  of  a  general  increase 
would  lack  satisfactory  demonstration.  But  the  entire  agreement  of  the  four 
Atations,  whose  records  have  value  in  a  discussion  of  this  question,  seems  to  cs- 
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Mblisli  beyond  doubt  ibe  Tact  of  an  JDCTeased  riinfall  in  the  eutern  half  of  Kumk.1 

There  can  be  no  icasonabic  doubt  that  the  {general  srtUciDcni  of  the  westen 
portion  of  Kansas  will  have  a  similar  effect  upon  its  rainfall,  but  it  is  not  teaue- 
able  to  expect  that  Western  Kansas  will  ever  bout  of  a  raiafaU  equal  to  that  of 
Eastern  Kansas.  Su  lung  as  the  eastern  half  of  the  State  remains  to  ihe  east  oi 
the  meridi:in  forming  the  western  boundary  of  the  Gulf  of  Mexico,  the  soutfa  wmd* 
will  cause  it  lo  receive  much  larger  supplies  of  vapor  for  condcDsatioo  iato  ran 
than  will  be  lecrcived  by  the  wcslem  half  of  the  State,  which  lies  beyond  the  iiB- 
mediate  track  of  the  vapor  laden  winds.  It  must  be  remembered  thai  cltiainc 
changes  are  exceedingly  gradual  and  a  rain  de6ciency  or  excess  for  a  single  ren. 
or  for  two  or  three  years  in  succession,  luusi  not  be  considered  as  iovalidaiiiig 
the  law  ol  general  averages.  Neither  should  the  fact  that  the  rainfall  upon  the 
whole  is  increasing  induce  settlers  to  break  land  in  the  western  third  of  Kama> 
with  the  expectation  of  succeiisfully  raising  the  same  crops  as  in  Eastern  Kansas 
Such  settlers  will  surely  be  disappointed.  It  is  even  doubtful  if  paying  crops  of 
any  kind  can  ever  be  continuously  produced  in  that  region.  With  an  average 
before  scUieaicni  of  about  1 5  inches  pet  aanutn,  the  same  percentage  of  increaK 
as  has  been  made  in  thirty  years  would  reach  an  amount  of  less  than  18  lacba 
per  annum, — a  qtianiiiy  entirely  inadeqtute  to  mainiain  successful  agriculture. 

Following  this  paper  by  Prof.  Snow,  the  papers  as  given   below    were  read 
and  discussed  until  a  late  hour  in  the  afternoon : 

**  Notes  OQ  the  Geology  of  the  Spanish  Peaks,"  Joseph  Savage,  Lawrence. 

■'  Practical  Studies  in  Geology,  C.  H.  Sternberg,  l^wrence.       , 

*■  Sources  of  the  Kansas  River  Sands,"  Joseph  Savage. 

"The  Last  Submergence  and  Emergence  of  SoutheosteiD  Kansas  from  ilw 
Carbouiferous  Seas,"  H.  P.  West,  Wyandotte. 

"  Notes  on  the  Geology  of  Douglas  County,  Kansas,"  Joseph  Savage. 

"The  Chiislening  of  Amethyst    Mountain    m    Yellowstone    Park,"  Joseph 
Savage. 

"In  the  Dakota,"  Robert  Hay,  junction  City. 

Report  of  the  Commission  on  Mineralogy  on  the  catalogue  of  Kansas  Mu- 
erals.  Prof.  G.  H.  Failyer,  Chairmao,   Manhatua. 

"  Notes  on  a  Bison  frum  the  Tertiary,"  Robert  Hay. 

The  following  papers  were  read  at  the  regular  sessions. 

** Additions  for  1&84  to- the  Catalogue  of  Kansas  Coleoptera,"   Watren 
Ritaus,  SaJina. 

"Un  the  Preparatory  SUges  of   Hypenkifia  Ztfikyria  Grote,"  Prof,  F.  H. 
Snow,  l.awrencc. 

"Contributions  to  a  Catalogue  of  Kansas  Hcmiptcra,"  Prof.  K.  A.  Pop^ 
noc,  Manhattan. 

"On  Some  Salt  Marsh  Coleoptera,"  Warren  Knaus. 

"On   Some   Rare  Coleoptera  from  Southern   New   Mexico,"  Prof.  K.  H. 
Siww. 

"  List  of  Kansas  Orthoptcra  collected  in  18S4,"  Prof.  E.  A.  Popenoe. 
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"  Report  of  the  Commmion  on  Ichthyology,"  Pror.  I.  D.  Graham,  Chair* 
roan,  Manhaiun. 

"Some  Kansas  Food  Fishes,"  Prof.  I.  D.  Graham.  "* 

Additional  papers  u-ere  promised  by  Prof.  D.  I»  Jordan  and  others. 

"  ConiTJbutions  to  a  list  of  Kansas  MoUusca,"  Prof.  E.  A.  Pop«|ioe. 

"The  Historical  Indiao,"  Kraok  Kirer,  Emporia. 

"  Panial  Lin  of  Parasitic  Fungi  of  Kansas,"  Prof.  W.  A.  Kdlerman,  Man- 
haiun. 

"How  to  Botaniw,"  E.  N.  Planlt,  Independence. 

"On  Generic  Characters  in  Botany,  B.  B.  Smyth,  TopcLa. 

"Vegelalion  in  Western  Kaosafi,"   Rev.  J.  D.  Parker,  U.  S.  A.,  Ft.  Haya. 

"  On  a  Method  of  Arranging  a  Herbarium  for  Popular  Inspection,"  Rev.  J. 
H.  Carruth,  Lawrence. 

"  Noie  on  the  Coloration  of  Fluoiite  at  Diflerent  Temperatures,"  Prof.  G. 
H.  Failyer,  Manhattan. 

"Some  Kanw*  Mineral  Wawrs,"  Prof.  G,  H.  Failyer. 

"  Foafliiied  Budalo  Jaws,*'  Prof.  Robert  Hay,  Junction  City. 

"  Effects  of  Parasitic  Fungi  upon  the  amount  of  Sugar  in  Stalk  and  effects  of 
I  Silo  TreatrocDt  upon  the  amount  of  Sugar  in  Sorghum,"  E.  B.  CowgiH,  Sterling 

"Notes  Upon  Gulls,  A.  P.  Fellows,  l-awrence. 

"November  Meteors,"  .Mr.  Short,  Lawrence. 

The  oflicers  for  the  coming  year  are  as  follows:  President — Dr.  R.  J- 
Brown,  of  Leavenworth ;  Vice-Presidents — Prof.  E.  L.  Nichols,  of  Lawrence, 
ftod  Prof.  G.  M.  Fiilyer,  of  .Manhattan;  Treasurer — A.  H.  Thompson,  of  To. 
pekaiSeaciary— Prof.  E.  A.  Popcnoc,  of  Manhattan;  Curators— O.  H.  St  John 
J.  T.  Lovewetl,  G.  S.  Chase,  J.  H.  C!arru(h,  and  F,  W,  Cragin  ;  Librarian — F. 
W.  Crasin- 

On  Tuesday  evening  a  popular  lecture  was  delivered  by  Prof.  J.  D,  Parker, 
U.  S.  A.,  upon  "Circular  Storms,"  which  was  very  well  received  by  a  fair  audi- 

The  discussions  that  followed  the  reading  of  many  of  these  reports  and  pa- 
pers were  not  the  teasi  interesting  part  of  the  proceedings,  and  testified  at  the 
same  time  to  their  value. 

The  hoipitatity  of  the  Lawrence  members  was  unbouoded,  and  many  of 
lUie  students  of  the  University  and  residents  in  the  city  participated  tn  the  set* 
Lsionsand  leciures. 

Manhatun  was  selected  as  the  place  for  the  next  annual  meeting. 
All  friends  of  science  will  be  glad  to  learn  (hat  the   Kansu   Academy   it 
teadily  growing  in  influence  and  usefulness,  and  is  likely  to  become  an  import- 
factor  in  the  future  development  of  this  great  State. 


Vllf-OO 


Cociitntf,  a  lixal  voxstbetic  which  is  now  engaging  ihc  attention  a(  tWi 
medical  professioo  throaghout  KuTope  an4  America,  is  an  alkaloiel  of  tiie< 
ihfvxyhn  iot«.  For  aeaily  thirty  years  the  natives  of  Peru,  the  couotr; 
which  the  shrub  a  iodide  nous,  have  used  the  leavex  of  the  plaot  when 
loDg  journeys,  a  an  cxhiUranI  and  a  promoter  of  a  greater  power  of  endu 
and  of  rcspiratioD.  Scientific  IcDowledge  of  the  power  of  this  drug  dates  only  om 
year  back.  The  Gcinians  first  employed  it  in  the  exaraiaaiiun  and  treatmeni  cf 
the  throat.  To  Dr.  Kohtcr.  a  tiudcnt  of  Vienna,  belongs  the  honor  of  discoverinf 
this  boon  in  ophthalmic  surgery.  He  coromttnicated  this  discovery  to  Dr.  Bm- 
tanet,  of  Trieste,  who  demonairatcd  its  magic  power  before  the  last  ophthalinolog- 
ical  congress  of  Heidelberg. 

U  was  first  introduced  into  the  United  Slates,  Octobrr  it,  1884,  by  our  di»- 
tinguished  confrere  H.  D.  Noycs,  who  witnessed  the  experiments  at  Hcidc!bcf| 
Since  that  time,  a  little  more  than  two  months,  all  the  prominent  members  of  ttx 
medical  profession  here  have  been  on  the  fuivtzt  to  test  the  power  of  this  droj 
to  the  utmosi.  Drs.  Agnew,  Knapp,  and  others,  have  reponed  of  &evera]  asa 
ofmajCK-and  minor  operations  upon  the  eye,  in  which  iu  efficacy  asa  local titxs- 
ihelic  was  Ihotoughly  proven.  Pr.  Wm,  Olive  Moore  and  more  recently  nun; 
others,  have  used  it  with  good  results  in  inflammations  and  ulcerations  of  the  cor- 
oea  and  conjunctiva  (front  part  of  the  eye-ball).  Last  Tuesday,  November  ttti, 
I  used  a  two  per  cent  solution  of  the  hydro-chloride  of  cocaine  upon  a  man  siitf- 
seven  years  of  age,  for  the  extraction  of  a  cataract.  I  made  a  preliminary  appif 
cation  in  the  morning  that  1  might  observe  its  action.  In  about  three  mmutt^ 
after  an  insttlUiion  of  three  drops  there  was  complete  aniesthesia  of  the  amcfio 
portion  of  the  eye-ball,  so  that  1  was  able  to  pajis  my  finger-nail  over  the  froai  a' 
the  eye  without  the  least  discomfort  10  the  patient.  The  anxsthesia  passed  cB 
in  about  thirty  minutes,  leaving  no  irritation  of  the  eye.  In  the  afternoon  of  iIk 
same  day,  at  the  Sistert'  Hospital,  I  used  the  same  per  cent  solution,  incrcastni 
the  number  of  drops,  and  in  about  three  minutes  the  eye  was  completely  be- 
numbed. 

The  patient,  passing  his  finger  over  his  eye,  said  (hat  there  was  no  fee!ia| 
theie:  "  Doctor  you  could  gouge  my  eye  out  now,  if  you  wanted  to,  and  I : 
not  feel  it."     I  then  made  the  operation  without  the  least  diKomfort  to  the  | 
and  the  results  of  the  operation  have  beeo  perfect.    Oo  Monday  the  14111, 
again  employed  ii  in   the  same  operatioD  on  a  man  aged  seventy- ntoeyc 
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,  with  equally  happy  results.  In  both  cases  ihcre  was  entire  absence  of  pain  la 
i  the  eye,  or  swelling  or  inflammatioD  of  the  lids,  complicatious  not  unfrequcatly 
fuising  from  nausea  and  ctncsis  produced  by  ether  or  chloroform.  On  the  daj' 
^following  the  first  operation,  November  tSih,  wishing  to  test  the  drug  as  to  its 
[«fBcacy  as  a  general  ansesthciic  as  well  aa  a  locaJ,  Dr.  E.  Von  Quast,  of  this  city, 
[experimented  with  mc  upon  a.  (fuinea<pig  with  the  following  results.  At  it  A. 
'M.  wc  injected  bypodennically  one-half  minim  of  a  two  per  cent  solution  :  in 
[three  minuies  there  was  a  slight  dilatation  of  the  pupils,  accompanied  by  a  gea- 
t«ral  muscular  exhilaration;  five  minutes  later  we  injected  another  half  minim 
1  with  no  increased  effect,  then  we  used  three  minims  with  some  diminution  of 
Isensibiliity.  In  twenty  minutes  from  the  first  injection  I  injected  five  minims 
{ more,  which  occasioned  complete  loss  of  sensibility. 

We  could  now  now  pass  the  hypodermic  needle  through  the  foot,  ears, 
[tongue,  ot  fold  of  the  skin  without  eliciting  the  slightest  sign  of  pain  or  discom- 
(iorl,  whereas  before  the  last  injection  ilie  pig  would  squeal  pitcouUy  whenever 
[the  needle  entered  his  skin. 

Duting  the  entire  experiment  there  was  apparently  no  loss  of  consciousness, 
^acr  of  power  of  co-ordination,  and  up  to  now  the  pig  is  none  the  worse  for  the 
['experiment.  We  may  at  least,  gather  from  this  that  cocaine  may  be  a  boon  to 
1  animals  in  vivisection. 

Norember  aoth  I  used  the  solution  hypodcrmically  upon  myself,  some 
ijents  and  several  physicians,  with  the  following  general  results:     With  from 

to  ten  minims  of  a  two  per  cent  solution,  injected  in  the  forearm,  there 
'was  almost  immediately  produced  a  sensation  ax  of  ants  running  over  the  skin,  a 
[flight  numbness  of  the  arm,  and  complete  antesthcsia  within  a  space  of  one  inch 
I  ^om  the  point  of  injection.  There  was  aomc  thght  exhilaration,  a  freer  rcspi- 
[TatioD,  and  sli)$htly  flushed  cheeks.  I  have,  within  the  last  few  days  employed 
'this  agent  in  subduing  photophobia  (dread  of  light)  and  find  it,  so  far,  beneficial. 
J  employed  it  also  in  a  case  of  ezcema  of  the  external  ear,  where  there  was  iniol- 
;  crable  Itching,  with  good  effect. 

It  acts  like  magic  in  subdunng  the  paia  of  acute  inflammation  of  the  middle 
|«ar.  It  is  also  useful  in  reducing  the  sensibility  of  the  hning  membrane  of  the 
[nose,  when  necessary  to  treat  the  ear  through  this  channel. 

Cocaine  has  also  been  employed  in  the  ircaimcnt  of  hiemorrhoids,  inremov- 
ting  potypi  of  the  nose  and  ear,  small  tumors  of  the  skin  and  in  the  treatment  of 
[diseased  mucous  surfaces  in  general  with  happy  results. 

Kansas  Ciiv,  December  i,   1884. 
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'Annual  Report  or  thk   Smithsomiah    iMSTiTirrioM   tor    i88»,    Spencer  F. 
Bjtird,  Sicreury.     8va,  pp.  855.      Government  Printing  Office,  i88^. 

This  report,  though,  as  usual  with  all  government  documents,  nenW  ncj 
years  behindhand  in  being  published,  is  reallf  an  exceedingly  %-aluable  wocLj 
It  comprises  the  Proceedings  of  the  Board  of  Regents  for  the  January  neetiB|,| 
1863,  Report  of  the  Executive  Committee,  the  Annual  Report  of  Uie  SccrccaT.| 
and  the  General  Appendix;  which  la:tt  preseou  a  rtrcord  of  recent  li- 
the principal  departments  of  science  and  special  mcmoits,  original  aij<i 
of  interest  to  collaborators  and  correspondents  of  Ihe  institution,  leachen  aod| 
others  engaged  in  the  promotion  of  knowledge.  Tlic  various  departmeals  dX 
sdcnce  have  been  ably  presented  by  Prof.  Baird  himself.  Prof.  E.  S.  Holdca.! 
Prof.  T.  Slerry  Hunt,  Lieut.  F.  M.  Circcu,  Prof.  Cleveland  Abbe,  Prof.  C(*| 
F.  Barker,  Prof.  H.  Carrington  Bolton,  Prof.  E.  S.  Dana,  Prof.  W.  G.  FaHoi, 
Prof.  Theodore  Gill  and  Prof.  O.  T.  Mason.  A!l"of  thete  gentlemen  are  eipca 
in  Ibeir  several  lines  of  study,  and  ilie  reader  need  look  no  further  foraocaKJ 
plcte  statement  uf  the  piogrc&s  made  in  each  dcpanmcnt  during  the  year  iSSi, 

If  these  reports  cotild  be  published  with  r«aK«able  promptness  they  wo«U| 
be  of  the  greatest  value  to  students  and  others;  as  it  is,  tbey  are  nsually  lnl| 
upon  library  shelves  as  mere  works  of  reference. 


Publications  or  tue  WASHi)t;RN  OBssRVAToiiy  or  lUs  UNiVKKsiTr  or  We- 
coNSiN,  Volume  II,  Octavo,  pp.  400.  Democrat  Printing  Co.,  Madiser. 
Wisconsin,  1884. 

This  observatory,  founded  by  the  laie  Hon.  C.  C.  Washburn,  is  under  w 
directorship  of  Prof.  E.  S.  Holdeo,  of  the  U.  S.  \aval  Observatory.      Its  eqiuf- , 
ment  of  instruments  is  very  complete  and  has  been  largely  increased  since  tk 
publication  of  the  first  volume,  notably  by  the  purchase  of  a  Repsold  MeridJu 
Circle  at  a  cost  of  over  four  thousand  dollars,   to  a  deKriptton  of  which  soorj 
fifty  pages  are  devoted.     Also  by  the  purchase  of  2  Sidereal  clock,   a  Honri] 
mean  time  clock,  a  six-inch  equatorial  telescope,  and  a  number  of  minor  ii 
menis.     Besides  these,  the  library  has  received  quite  an  accession,  and  aoir  coa-' 
sists  of  about  1,000  volumes  aiid  600  pamphlets. 

The  work  of  the  Observatory  haa  been  exten»ive  and  various,  both  ist»- 
nomical  and  meteorological,  the  latter  department  having  been  added  in  Aogiui 
1883,  when  the  inslrumenis,  etc.,  of  the  signal  service  station  at  Madiun 
were  transferred  to  it.  Few  obser.-atories  in  the  country  arc  superior  to  ibt 
Washburn  either  in  the  number  and  value  of  its  astronomical  instruments  or  tbr 
amount  and  quality  of  the  work  done. 
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[First  p8iNCiri.£3  or  Natural  FtiJLOSOPHv:  By  Eiroy  M.  Avery,  Ph.  D. 
iimo.,  pp.  403.  Sheldon  &  Co.,  New  York  and  Chicago,  18S4.  For 
sale  by  M.  H.  DickinsOD,  $1.00. 

Doctor  Avery's  Physical  Science  books  have  a  well  deserved  reputation  for 
simplicity,  clearness  and  lhoroughnc«  whcrtver  they  have  been  used.  This  lit- 
le  work,  the  first  of  the  series,  is  intended  for  the  use  oT  schools  in  which  the 
Mirse  is  not  full  enough  to  warrant  the  use  of  the  Author's  "  Elements  of  Nat- 
iral  Philosophy,"  a  larger  and  more  comprehensive  treatise.  The  arrangement 
topics,  the  method  of  their  handling  and  the  illustrations  are  all  excellent, 
knd  in  addition  to  this  the  latest  developments  of  science,  such  as  the  iotroduc- 
^ion  and  use  of  electrical  units,  have  been  freely  utilized.  The  work  is  divided 
ito  nine  chapters  in  which  are  discussed  respectively,  matter,  motion  and  force, 
^mple  machines,  liquids,  pneumatics,  electricity  and  magnetism,  sound,  heat, 
JighU  The  concluding  chapter  takes  up  the  subject  of  energy.  The  index  is  co- 
pious and  carefully  arriogcd. 

The  younger  students  will  find  this  an  excrilent  text  bock  and  the  rccapiiu- 
ttory  exercises  especially  valuaUe. 


i'ue  HoMs  PiivsiciAN:    By  Luther  M.  Gilbert,  M.  D.     i*mo.  pp.   131.    G 

P.   Puinams'  Sons,  New  York,  1884.     For  sale  by  M.  H.  Dickinson,  $1.00 

This  little  work  is  intended  for  the  use  uf  travellers  and  families  at  a  distance 
}m  phyiticians,  and  contains  much  valuable  advice  and  instruction  for  such  per- 
ms.    It  is  divided  into  an  introduction  in  which,  among  other  things,  a  list  of 
>usehold  medicines  is  given,  a  chapter  on  the  Uses  of  medicine,  one  upon  getw 
ral  Observations  of  Symptoms  and  Remedies,  a  third  giving  descriptions  of 
Kseaae  and  Treatment,  a  fourth  upon  Surgery,  and  a  final  one  upon  Poisons. 

Doctor  Gilbcn  is  attending  physician  at  the  Connecticut  General  Hospital 
it  New  Haven,  and  also  President  of  the  Medical  Board'of  the  same.     His  experi- 
ence has  been  large  and  his  suggestions  are  based  upon  an   extensive   practice. 
If  any  fault  is  to  be  found  with  his  advice  as  to  treatment,  it  is  that  in  some  of 
[the  most  serious  and  fatal  diseases,  such  as  croup,  and  diphtheria,  sufficient  stress 
iis  ttot  given  to  prompt  and  vigorous  measures.     In  other  respecb  the  advice 
[iven  is  good  and  rational.      For  the  purposes  for  which  it  was  written  it  will  be 
Ifound  very  useful. 


lUIXSTIM  OF  1HB  MUs£UM  or  THE  STATR  UNIVERSITY  OF  MISSOURI.  NIA- 
GARA FosstLs:  By  J.  W.  Spencer,  B.  A.  Sc.,  etc;  Professor  of  Geology 
ID  the  Univeisity  of  the  State  of  Missouri.  Vol.  1.  No.  1,  Printed  (or 
the  Museum.  May,  1884. 

This  bulletin  is  the  first  of  a  scries  proposed  to  be  issued  by  the  officers  of 
\\e  Museum  of  the  State  of  Missouri,  giving  the  result  of  scientific  investigation 
rom  time  to  time  in  this  form.     This  paper  includes  (Part  1)  a  Monograph  of 
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forty  one  specin  of  Grafitalitufa  (of  which  thiny  are  new);  {Part  tl)  a 
graph  of  Sirmna/ofiorfda ;  and  <Part  111)  a  desciipiion  of  Hftccii  other  new  s| 
of  Niagara  lotsils.  The  Gmf-tolUfS  are  plant-like  animal  forms  of  much  wr 
e«t  to  palteontologislt  on  account  of  ihcir  great  anii()uity  and  their  having  < '; 
occupied  Ihe  border  land  between  planti  and  animals,  but  the  idea  of  their  [il.:^' 
origin  has  been  abandoned  and  they  are  now  placed  wiih  the  Polyps.  The  '^'v- 
one  specie*  of  fossil  (jrapioliics  described  in  thb  paper  arc  prindpally  from  '■ 
Upper  Silurian  at  Hamilton,  Ontario.  In  the  introduction  the  atudent  trii:  r: 
much  valuable  information  in  a  condensed  form  in  regard  to  the  Itterature  c  " 
history  of  the  study  of  rhe  Graptolite  family,  their  geological  distribuiion.  -  > 
logical  affinity,  slruclurc,  etc. 

After  the  Grapiolitcs  the  most  interesting  fossils  of  the  Niagara  foroijinn 
are  the  Stromatoportdic.  Id  Part  li,  a  number  of  species  of  thi*  fooiily  artd^ 
scribed,  four  of  them  lieiug  new ;  preceded  by  a  short  account  of  the  pB« 
StromalopOTS.  In  Part  111.  ftfteen  other  new  and  interesting  fossils  fiota  tlir 
same  formatioti  at  Hamilton,  Ont.,  are  described.  Kine  pbtcs  of  about  eig)i:< 
five  good  figures,  add  much  lo  the  value  of  Ibe  Bulletin,  and  will  assbt  the  M«- 
deni  ID  identifying  the  fossils  described. 

It  is  to  be  hoped  the  officers  of  the  Museum  wilt  soon  work  up  Ihe  bcctioi* 
lations  of  the  various  Geological  Surveys  of  the  State  of  Missouri,  which  hm 
long  remained  buried  in  the  University  and  are  now  at  their  disposal.  TlieiewK) 
of  their  investigations  in  thi±t  mass  of  material,  given  ;n  the  form  of  this  Bulletin, 
will  be  of  great  interest  and  value  to  scientists,  and  especially  the  geologiut  of 
this  state.  I.. 


Public  Rkucf  and  Pkivatk  Chakiiy:  Hy  Josephine  Shaw  Lowell,  nao. 
pp,  in.  G.  F.  Putnams' Sons,  N.  Y.  i8«4-  for  wle  by  M.  H.  Die** 
son.  Paper  40c.,  clot)i  $1.15, 

This  is  Number  XIII  of  Putnam's  "Questions  of  ihc  Day"  serie*.  whii 
so  much  attcDttun  by  reason  of  iheit  practical  discus&ions  of  every  day  poKtidi 
and  social  topics.  Its  author  has  been  and  now  is  ideniilied  with  the  ^^ 
charities  of  New  York,  and,  as  this  work  ^hows,  i«  abundantly  capable  ol 
cussing  ihe  subjecL  The  first  chapicr  gives  her  persona!  views  on  the 
of  Public  Outdoor  Relief,  the  second  is  a  compilation  uf  the  various  Praacoin 
this  direction  in  England,  the  third  the  Practices  in  Europe  and  ihe  UaUcd 
Stales.  To  these  follow  the  author's  conclutions.  The  second  part  is  devoted  iO 
Private  Charity,  andin  ii  are  discussed  charitable  institutions,  principleaandniic^ 
methods  in  city  and  county,  with  practical  suggestions  based  upon  the  author^ 
experience.  It  is  a  work  of  great  worth,  and  we  recommend  it  lo  the  Proodcst 
Associations  and  other  public  charily  societies  tn  the  West  as  a  practical  iV^ 
or  at  least,  a  competent  helper  in  their  perplexing  and  hurdenaome  labors. 
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Girl's  Wooing  :     By  E.   P.   Roe.     tano.  pp.  483.     Uodd,   Meade 
itCo.,  N,  v.,  (884.     For  sale  by  M.  H.  Dickinson,  $1.50. 

We  do  not  know  how  many  novels  Rev,  Mr.  Roc  has  wriilen,  but.  judging 
from  the  large  sites  of  all  of  them,  he  has  not  yet  "  outlived  his  usefulness"  nor 
is  popularil]'.  Whatever  we  may  *ny  of  such  boolcs  in  general,  it  te  proper  10 
njF  thai  ihe  style  of  the  author  is  attractive  and  Uie  moral  tone  of  his  works  iire- 
proachable. 

Tbc  volume  under  consideration  is  no  exception  in  excellence  to  those  pre- 
ceding  it,  and  is  interesting  ai  a  story  and  well  written  as  a  literary  production. 


The  Reucioks  op  the  Ancient  WonLn:  By  Professor  Geor^te  Rawlinsoo. 
Sent  to  any  address  lor  30  cents.  J.  Filzsciald,  Publisher,  10  !..afayclte 
Place,  New  York.     For  saTc  by  M.  H.  Dickinson. 

1*he  study  uf  the  religious  systems  of  antiquity,  of  (he  forms  assumed  by 
eligious  idea;  in  their  development  among  the  %yptians.  babyloaians,  Chal- 
deans, GtccVs,  Romans,  and  other  ancient  [leoples;  their  mythologies,  their  curi- 
xites  aud  ceremonies,  their  beliefs  as  to  a  future  state,  etc.,  is  one  of  tlie  most 
important  and  interesting  branches  of  historical  research.  No  more  competent 
guide  in  this  fascinating  study  could  l>e  found  than  Mr.  Rawlmson,  the  well* 
known  author  and  Camden  Professor  of  Ancient  History  in  ihc  Univerwty  of 
Oxford,  and  no  edition  can  better  meet  the  wants  of  the  masses  titan  (his. 
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Hopkins  University  Studies — Herliert  .Adams,  Editor,  ^second  S*rics  XI,  Rudi* 
fnentary  Society  Among  Hoys,  John  Johnson,  Jr.,  Ualtimore,  Md.  Report  of 
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Topographical  I>cscripitoii  of  State,  Population,  etc.,  Wm.  Sinims.  Scc'y.  Topcka, 
Kansas.  The  Health  Miscellany,  Fowler  &  Wells,  Publishcis,  New  York,  ascts. 
Address  of  Commander  in  Chief,  Presented  at  National  Kncampment  of  G.  A. 
R.,  Minneapolis,  July,  1884,  Philadelphia,  Penn.  Department  of  Agriculture — 
Chemical  Division  No.  3.  The  Northern  Sugar  Industry,  during  1883,  by  H. 
\\.  Wiley.  Government  Priming  Office.  l>epiartmcnt  of  Agriculture,  No.  4,  an 
Jpvostigation  of  Composition  of  .American  Wheat  and  Corn,  by  Clifford  Richard- 
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son,  Government  Printing  Office.  Popular  Fallacies  regarding  Precious  Mtul 
Ore  Deposit*,  by  Albert  Williams,  Jr.  Questions  of  Ihc  Day,  XVI:  The  Tm 
Issue,  by  E.  J.  Uonncll,  (^.  P.  Putnams'  Sons,  N.  V.  1884.  Emblcnau 
Mounds,  reprinted  from  AmeTican  Antiquarian,  bjr  Stephen  D.  Peet.  Cbokt 
Literature  Monthljr  Vol.  4,  No.  21,  $1.00  a  year,  John  B.  Aldeo,  Publisher.  N. 
Y.  The  Book  Record,  October.  1884.  Vol.  i.  No.  4.  J-  B.  Aldeo  Publiiba, 
N.  v.,  »5  cents  a  year. 

The  Monthly  Weather  Service,  September,  1884,  under  direction  of  Genl 
W.  B.  Ilazen,  Thomas  W.  Woodruff.  Editor,  Signal  Office.  Washiogion,  D.  C 
1884.  Blatkwoofs  Ediaiurg  Magatini,  No.  DCCCXXXVIU,  Philaddptui. 
October.  1884.  Leonard  Scott  Publishiog  Co.,  $3.00  a  year,  each   No.  30  cens. 


SCIENTIFIC  MISCELLANY. 


RECENTLY  PATENTED  IMPROVEMENTS. 


T.  C.   HICDOX,    U.   L,   KANSAS  CITY,    UO. 

pREVEHTtNG  THK  AtRATioif  OF  Li0i^iu3> — This  invention  relates  to  an  <»- 
paratus  (or  preventing  the  aeration  of  liquids  in  the  process  of  withdrawing  diea 
from  kegs  or  barrels,  and  it  consists  of  a  meullic  tube  formed  with  Joints  at  nil- 
able  points  and  having  ai  one  end  a  tapering  bung-piece  within  which  a  corro- 
pondingly  tapered  plug  fixed  U[>on  a  smaller  induction  tube,  is  Tcmovabljr  te- 
cured. 

The  induction-tnbe  has  fixed  to  one  end  an  expansible  rubl>er  bag  or  siio&u 
initriiment.  Much  inconvenience  and  loss  has  heretofore  .'Attended  the  operalioai 
of  drawing  fermented  liquids,  for  upon  a  quantity  of  Ihe  liquid  being  withdnn 
from  the  cask  the  atmosphere  enters  and  contaminates  the  whole. 

In  operation  the  induction -tube  being  attached  to  the  tapered  plug  and  to 
the  inflatible  vessel,  the  tubular  bung-piece  which  is  secured  to  the  main  tobe  If 
affixed  to  a  barrel  or  cask  of  liquid,  then  the  rubber  bag  is  folded  into  a  sciS* 
ciently  small  package,  and  by  means  of  the  inflexible  indticiion-tDbe.  it  is  inserted 
into  the  lop  of  the  main  tu1>c  and  forced  therefrom  to  the  interior  of  the  cs^ 
where  it  is  inflated  correspondingly  as  the  said  liquid  is  withdrawn. 

Meanwhile  the  tapered  plug  has  been  forced  to  a  tight  joint  within  the  taper- 
ing bung-piece.     By  attaching  a  funnel  to  the  upper  end  of  the  indtictioii-tabe 
by  a  similar  arrangement,  ice  wnter  may  be  used  as  the  inflating  fluid. 

.After  all  of  the  liquid  has  been  withdrawn  from  a  barrel  or  keg  and  it  is  MM 
desired  to  apply  the  apparatus  immediately  to  another,  Ihe  main  tube,  logethef 
with  the  attached  bung-piccc  and  the  induction>.tube  therein  contained  are  fi 
suflicieDtly  loosened  in  the  bung  and  then  carefully  withdrawn  until  the  flcxibll 
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vessel  {which  obviousl)'  becomes  disinflated  by  tbe  operation)  is  clear  of  the  bung- 
hole,  after  which  it  is  then,  b>'  means  of  the  induction-tube,  drawo  withio  the 
tnain  tube,  whcic,  as  before  mentioned,  it  will  be  secure  from  the  ravages  of 
insects  and  vermin. 

The  inventor  is  Mr.  j.  H.  Partridge,  of  Kansas  City. 

Stop-Valv»  for  Kauiators,  Etc. — This  improvement  consists  in  provid- 
ing the  valve-casing  with  a  removable  packing-&eat  in  addition  to  the  mainvalve- 
•eai  and  further,  with  a  coniinuous  spindle  that  b  devoid  of  a  screw,  and  in  lieu 
thereof  is  provided  with  a  spiral-sping  and  a  locking-lug  which  operates  within  a 
suitable  longitudinal  opening  through  the  spindle  casing. 

The  object  being  to  construct  a  stop-valve  principally  for  use  upon  steam- 
radiators,  that  will  be  quick  in  action,  ^^-^  of  operation  and  of  ftimple  construc- 
tion and  repair. 

A  suitable  operating  handle  is  atuchcd  to  a  plain  valve  stem  opcraliog 
wilhin  the  stem-casing,  which  latter  is  provided  with  a  longitudinal  slot  within 
■which  the  locking-lug  is  adapted  to  operate  and,  by  reason  of  an  annular  cam- 
shaped  extension  thereof  in  which  the  said  lug  adapted  to  be  slightly  rotated, 
the  valve  may  be  securely  locked  in  a  closed  position. 

The  connections  are  threaded  in  the  usual  manner,  and  when  it  is  desired 
«o  open  the  valve,  the  stem  is  slightly  routed,  thereby  releasing  the  locking-!ug 
and  bringing  into  action  the  spiral  spring  which  irutantly  throws  the  valve  open 
until  its  packing-side  comes  into  contact  with  the  seat  upon  the  upper  end  of  the 
thimble. 

The  thimble  is  provided  with  an  annular  flange,  and  is  threaded  upon  each 
vide  for  the  purpose  of  forming  a  joint  between  the  base  of  the  spindle-casing 
and  the  valve  casing. 

\  number  of  inclined  notches  arc  placed  along  the  aides  of  the  locking-slot, 
for  the  purpose  of  holding  the  valve  at  any  intermediate  point  of  opening. 

The  inventor  of  this  improvement  is  Mr.  C.  E   McClellan,  of  Kansas  City. 


GRASSES  OF  THE  GREAT  PLAINS. 

Dr.  George  Vasey,  botanist  of  the  department  of  Agriculture,  has  returned 
having  spent  a  month  in  the  arid  region  of  the  west,  chiefly  in  northern  New 
Mexico,  Cotorado,  and  western  Kansas  and  Nebraska,  where  he  has  been  en- 
gaged in  collecting  specimens  of  the  indigenous  grasses  of  the  country  for  the 
New  Orleans  exhibition,  and  making  observations  on  the  ditlribution  of  the  dif- 
ferent varieties,  especially  those  which  constitute  the  staple  of  the  great  pastures 
of  the  I  lains.  Of  fifty  varieties  obtained,  all  but  a  dozen  or  so  were  found  in 
elevated  situations  on  the  mountain  sides,  where  there  is  more  moisture  tlian  on 
ihe  plains;  but  it  is  among  the  doeen  varieties  found  on  the  lower  levels  that  the 
great  herds  of  the  pastoral  region  find  their  food,  and  of  these  the  two  varieties 
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known  as  buffalo  grau  and  gramroa  grass,  are  beyond  comparuon  the  fSCM  m' 
pftftiDt.  These  two.  wilh  ihc*' blue  gran,"  which  ranks  next  la  aeder,  duM^ 
ftr  bdov  them,  constitute  from  seventy  to  ninety  per  cent  of  the  pasturage  et 
the  arid  region.  The  "  blue  grass  "  just  mentioned — which  nitut  not  be  cb*- 
founded  with  the  cultivated  grass  of  me  sane  name — is  found  chieOf  ia  iom  uit 
comftarativcly  moist  spots,  where  it  sometimes  grows  quite  rank,  attaiaingi 
height  of  three  feet  and  making  a  good  hay  or  acceptable  winter  pasturage.  Ck- 
tie,  howe\'er,  will  not  cat  it  while  the  more  nutritious  buffalo  aad  gramma  grw 
are  to  be  had.  Of  these  laller,  t)r.  Va$ey  fonnd  that  ihegTamma  grass  (which  ift 
the  Docihern  territories  h  sometimes  erioncously  included  under  the  term  bu^o 
^rass)  predomioaies  near  the  margins  of  the  little  streams  and  for  some  distaice 
away  from  them,  while  the  huffalo  grass  is  the  more  abundant  along  the  ridgo. 
In  the  smaller  mountain  valleys  gramma,  as  a  rule,  prcdomiaaies. 

Dr.  Vasey  esiimates  the  number  of  eallle  that  can  be  pastured  on  a  t^ituie 
mile  wiihin  the  arid  region  at  from  thirty  to  fifty  head.  He  thinks  that  ibe  pro- 
duce of  some  of  the  wild  grasses  might  possibly  be  increased  by  cultivation,  lud 
thinks  it  desirable  that  experiments  should  be  made  in  that  direction,  and  m 
general  with  a  view  to  ascertaining  the  capabilities  of  the  arid  lands. 

Alluding  to  the  prevailing  western  opinion  that  the  amount  of  rainCUl  is- 
creases  with  the  settlement  of  the  country  and  the  breaking  of  the  soil  by  the 
plows,  he  said  that  within  the  past  three  years  there  had  undoubtedly  bettii 
considerable  and  successful  advance  of  cultivation  over  lands  formerly  rcgardei! 
as  arid,  but  whether  the  rainfalls  would  permanently  prove  sufficient  (or  agricullurc 
remained  to  be  seen.  He  noticed,  however,  that  many  ten  acre  tracts  of  titober 
planted  wiihin  the  limits  of  the  arid  region  under  the  limber  culture  act,  it^ 
pearcd  to  be  doing  well,  though  in  some  cases  he  saw  tracts  where  the  trees, 
either  from  neglect,  lack  ol  moisture,  or  oihci  cause,  weie  dying  out. 

The  boundary  between  the  arid  region  and  the  country  where  the  raiafall  » 
suf6cieni  for  agriculture  has  commonly  been  placed  at  the  tooth  meridian.  Dr. 
Vasey  appeared  to  think  that  it  might  possibly  be  placed  is  far  west  as  the  io;ii> 
meridian,  though  the  line  is  an  irregular  one,  being  fuiihet  west  in  nonhern  thm 
in  southern  latitudes,  and  consideijibly  further  in  the  valleys  near  the  Inagcr 
rivers  than  in  the  more  elevated  regions  lying  between  these  strearos. — tVaHsMsl 


THE  STATE  OF  IOWA  ONE  HUNORRD  AND  SIXTV  YEARS  AGO, 

The  State  of  lova  was  delineated. upon  an  old  globe  one  hundred  and  ntiT 
years  ago.  This  globe  is  over  seven  feet  in  diameter  and  was  made  of  wood,  by 
a  Capuchin  monk,  Faiher  Legrand,  in  1710,  and  is  to-day  preserved  in  the  p»WK 
library  of  Dijou,  the  French  ancestral  home  of  Fniher  t.aurent.  On  the  proptf 
place  on  its  huge  surface  is  marked  the  then  known  geography  of  what  is  do* 
|4)ie  State  of  Iowa  and  adjacent  teniiory,  and  as  elsewhere  appears  to  the  report 
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of  <h«  Academy  of  Scieac?  meeiinj,  iranscripis  or  this  pait  of  ihe  globe  (relat- 
ing to  lonra)  have  been  carefully  made  by  M.  tiuignard,  librarian  of  Dijoti,  ami 
iransmiited  lo  the  Academy. 

What  was  koown  of  Iowa  and  what  was  Iowa  t6o  years  ago?  We  find  the 
great  river  flowing  by  her  eastern  border  and  then  known  as  the  "Miisiiipi." 
Lake  "  Pepin"  is  located  near  St.  Paul  nnd  is  nn  immense  widening  of  the  river, 
which  from  this  point  nonh  breaks  into  many  streams. 

The  River  des  Moingona  is  easily  recognisable  from  its  name  and  course  as 
the  Des  Moines,  and  is  quite  accurately  traced,  but  widens  into  an  immeme  lake 
near  ibv  Minnesota  line,  and  at  a  point  quite  above  is  marked  the  spot  inscribed, 
'*To  this  point  came  the  Baron  [jihonian."  It  is  prc^able  that  the  Baron  got 
mixed  up  in  traveling  over  those  marshy  prairies,  for  though  he  evidently  struck 
Lake  Obokoji  and  Spirit  Lake,  he  evidently  got  over  on  the  Missouri.  Thi» 
river  is  down,  but  it  runs  parallel  with  the  Moingona  or  Oes  Moines,  up  into 
Iowa  and  comes  to  a  sudden  end.  Between  these  rivers  was  the  apparent  mis> 
siormry  ground  of  the  Jesuit  Fathers,  for  this  country  is  thickly  lined  with  the 
nacnes  of  Indian  tribes,  while  north  of  the  Des  Moines  we  find  few  Indian  settle- 
ments. 

Of  the  Indians,  the  Panis  appear  the  most  numerous.  Others  are  the  Ks* 
anapcs,  Panibuusas,  Paoutaouas,  Aiaouez,  Mahas,  Tintons,  Osages,  Apanas, 
Panisassas,  Cao^ai,  and  the  Illinois.  Ihe  latter  being  put  on  the  west  bank  of  the 
Mississippi,  near  St.  Lnuis. 

The  only  bluffs  marked  on  Ihe  great  river  are  located  near  Muscatine  aad 
bdow  in  Illinois. 

There  is  a  river  flowing  from  a  Lake  Panis  in  Missouri  eastwardly,  which  is 
named  "  Meschasepi,"  evidcnity  a  corruption  of  or  the  original  of  Mississippi. 

The  Ouabache  O^'tl'aaii)  empties  into  the  Mlisisiippi  where  the  Ohio  joins 
it,  and  the  fathers  evidently  supposed  the  two  rivers  were  one  and  the  same. 

^ort  St.  I^uis  is  marked  on  the  Illinois  River^  about  loo  miles  from  in. 
inouth. 

Salt  Springs  are  located  very  near  the  celebrated  Hot  Springs  of  Arkansas, 
l»d  it  is  probable  that  the  famous  Arkansas  baths  had  been  tried  by  these  early 
missionaries,  let  us  hope  with  great  relief  to  those  pioneer  fathers  who  were 
traversing  the  malarial  swamps  of  the  West  loo  years  ago  in  the  service  of  their 
Master. 

Many  other  MnguUr  features  appear  in  these  exiraiij  front  the  old  globe. 
They  are  the  earliest  map  of  Iowa  extant,  so  far  as  known,  and  will  be  studied 
with  deep  interest  by  students  of  history  and  geography.  They  settle  the  que«- 
tion  of  the  origin  of  the  name  of  Iowa's  capital  and  river,  which  but  for  the  ele* 
gance  of  the  present  combination  should  be  changed  fioni  Dcs  Moines  to  Moin- 
gona. The  present  name  lias  no  uicaning;  the  other  name  would  perpetuate  the 
memory  of  what  appears  to  have  been  Iowa's  most  powerful  tribe  of  Indians. — 
Muttatimt  Journal. 
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THE  LABORATORY  THAT  JACK.  BUILT. 

OR   THE   HOUSl  TKAT  JACK    BUttT  OK   CHEMICAL  PRIHCIPLBS. 

A  liitle  nonsense  now  snd  ihea 
Is  relished  \f^  the  wisest  men. 

This  is  the  laboratory  (hat  Jack  built. 

This  is  ihe  window  in  the  laboratory  that  Jack  buill. 

This  the  glass  that  lighted  the  window  in  the  Uboralory  that  Jack  built. 

Tilts  ii  the  land  used  in  making  the  glass  that  lighted  the  window  in  the  1^ 
oratorf  thai  Jack  built. 

lltts  is  the  soda  that  melted  with  sand  compounded  the  glass  thai  ligbted 
the  window  in  the  laboratory  that  Jack  built. 

This  is  the  salt,  a  molecule  new,  that  furnished  the  soda  that  melted  wnh 
with  sand  compounded  the  glass  thai  lighted  the  window  in  the  laboratory  thii 
Jack  built. 

'Hiis  is  the  chlorine  of  yellowish  hue,  contained  in  the  salt,  a  molecule  new, 
that  furnished  the  soda  that  melted  with  sand  compounded  the  glass  that  lighted 
the  window  in  the  laboratory  that  Jack  built. 

This  is  the  sodium,  light  and  free,  that  united  with  chlorine  of  yellowish  bvc, 
to  form  commoD  salt,  a  molecule  new,  that  funmbed  the  soda  that  melted  wtUi 
satvd  compounded  the  glass  that  lighted  the  window  in  the  laboratory  that  Jack 
built. 

This  is  the  atom  that  weighs  twenty-three,  consisting  of  sodium  so  light  isd 
free,  that  united  with  chlorine  of  yellowish  hue  to  form  common  salt,  a  molecule 
new,  thai  furnished  the  soda  that  melted  with  sand  compounded  the  glass  thu 
lighted  the  window  in  the  laboratory  that  Jack  built. 

This  is  (he  science  of  chemistry  that  teaches  of  atoms  weighing  twenty-three, 

and  of  sodium  metal  so  light  and  free,  that  united  with  chlorine  of  yellowish  hn 

to  form  common  salt,  a  molecule  new,  that  furnished  the  soda  that  melted  witli 

sand  compounded  the  glass  that  lighted  the  window  in  the  laboratory  that  Ja<k 

*  built— 771*  Agtef  Steel. 


SPOUTING  OIl^WELLS  IN  RUSSIA. 

The  principal  oil-wells  of  the  Baku  district  lie  at  Balaxame  or  BaUkhunt. 
about  six  miles  to  the  northeast  of  the  town:  this  is  an  oil-field  about  three  aad 
a  half  miles  in  length  by  one  and  a  half  in  breadth.  To  the  south  lies  a  smalis 
6cld  called  Bebeabat.  One  founuin  at  Balakhani.  ninety  eight  feet  in  depdi,  it 
noted  as  having  been  Sowing  steadily  for  upward  of  two  years,  and  still  coDiiotb 
ing  to  yield  8oo  barrels  a  day.  Another  well  not  far  olT,  490  feet  deep,  con- 
mcnced  its  career  by  throwing  up  a  Jet  thirty  feet  in  the  air,  and  then  Soodiag 
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the  'and  with  oil  for  a  considerable  distance  all  around,  overflowing  other  wells 
and  several  small  refineries,  so  as  eflectuall]'  to  stop  their  work.  Tlie  roar  of  the 
rushing  oi)  and  gas  could  be  heard  a  mile  from  the  spot. 

Various  flowing  wells  are  said  to  yield  6,000  baireU  a.  day,  and  some  Tar 
more;  but,  from  the  (act  that  these  quantities  are  generally  stated  in  the  Russian 
measure  of  poods,  it  is  not  very  easy  to  realize  what  is  meant.  One  pood,  we 
learn,  h  equal  10  thirty-six  pounds  English.  Hence  one  thousand  poods  repre- 
sent somewhere  about  sixteen  tons.  AccounU  have  jiiit  reached  England  of  an 
oil-fountain  which  was  stiuclc  last  December,  and  flows  at  the  rate  of  from  fifty 
to  sixty  thousand  poods  daily,  gushing  forth  with  sucb  force  as  to  break  in  pieces 
a  three  inch  cast  iron  plate  which  had  been  fastened  over  ttic  well  in  order  to 
divert  the  flow  in  a  particular  direction.  In  the  same  district  a  huge  heap  of 
suid  marks  the  spot  where  an  oil-spring,  on  bcin^^  tapped,  straightway  threw  up 
■  column  of  petTolcum  to  twice  ihc  height  and  size  of  the  Orcat  Geyser  in  Ice* 
land,  forming  a  huge  black  fountain  two  hundred  feet  in  height — afouniain,  hoW' 
ever,  due  solely  to  the  removal  of  the  pressure  on  thecoofinedgas,  for  there  ia  no 
trace  of  volcanic  heat.  The  fountain  was  viable  for  many  miles  round,  and  on 
the  first  day  it  pouted  forth  about  two  million  gallons,  equal  to  fifty  thousand 
barrels. 

An  enterprising  photographer  who  was  on  the  spot  secured  a  photograph  which 
places  this  matter  Ijcyond  cavil.  The  fountain  continued  10  play  for  five  months, 
gradually  decreasing  week  by  week,  till  it  finally  cleased  to  play,  leaving  its  un- 
fortunate owners  (an  Armenian  company)  well-nigh  ruined  by  the  claims  brought 
against  ihem  by  neighbors  whose  lands  were  destroyed  by  Ihcflood  of  oil. — ^r»m 
"  Tht  Oit-Suppfy  eftht  Wetld,"  in  Pofailar  Siitiut  Menihiy  for  Dtttmbtr. 


EDITORIAL    NOTES. 


Thk  iiriwtnt  uiiiiibcr  of  \\w  Kr.vtKW  u  an 
«tf>«ciallv  cliaraclvtitUic  on«,  Imving  no  l<4S 
thsa  iNclTeorigiDil  Artii-lra  «n<I  coniiDunk'»* 
tienii,  by  Wcvtifu  wriicr^  oovfHng  an  un- 
tuual  vnrietj'  of  sub^vcta  sod  equaling  iu 
nbllity  SDil  interest  IImm  of  snj  otlior  ptrt> 
v*licnl  of  timilMf  uhnractcf  iu  tlic  «oaii(ry. 
Pprwnii  wUfainK  <■■  ■«"<1  off  >  periodic"! 
itlu>lrativ«or  ilio  Fnivr|>rii«,  rilucuiiDn  aoil 
taleut  «f  KimfU  Oily  mhI  ito  cnvlrvnt 
•haulil  wlecl  tlii«  uumtwr. 

Weomitletl  in  our  iRttt  Uane  to  Btenilon 
fl  very  liuponaut  trii'iuitlu  «nrk  Uiai  in  be- 
ing ilouc  at  ^Va»llbunl  Coll«v<  I'upeka, 
Kanwui,  rii :  "  The  Waslibiirn  ItinloRiral 
Surrey  of  Kansas."  Il  is  in  thargo  fi  Prof, 
F.  W.  C^agin,  who  h  oMisteil  br  miIiit  men- 


tier*  uf  lli«  facultf  and  prominpnl  »(-ieali«ia 
in  vftriAiia  localitiM  in  tlio  iiltaii^  Tliis 
wurk  has  Wn  Kning  ■■<■  (or  nboot  one  rmir 
and  the  mm  int^rcating  malla  have  been 
attained,  eliciting  the  cucooiiatut  of  mmo*  of 
the  be«c  naiunlbia  and  biologUls  In  th« 
coiintrx.  Tlivre  rv#nlbi  hav«  t>eon  poDltshed 
id  t«Fo  RuUrlim  irhicb  will  reoeive-  fall 
fn«nliiiu  Iu  iiur  next  iiwur.    - 


k  iRVKar  sbitclc  of  6nrih<|ii«kc  wm  fell  at 
Bull  [.akr  C'ltv,  Utnh,  on  Ihv  morning  of 
>'ov#iubt!r  lOlh,  itt  hImui  %  uV-lopk.  Miicti 
niami  wna  felt  but  ng  harm  wm  done.  The 
trrniora  lai-t«d  hInxiI  ten  trcund*.  Al  Parii, 
Idaho,  six  thMfct  wer*  ftll  abniit  lite  *«iiic 
time,  and  from  ilieu  till  \  o'clock.    Con> 
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eiderubt«  dunace  tu  howm  u  rcpurwd,  Mid 
|ifopl«  w»rr  affiMtctl  m  bj  w^uickuMH-  Tb« 
lini  ibookii  were  fioni  tiuTili-c«'>t  lu  *i><ilt>' 
west,  ibeii  a  nwayine  niolioii  from  north  to 
•oiilh.  Ihp  •urAocdinir  attai^hi  wore  from 
rat  t(i  WML 

Tut  Kmum  \t!»<Atam.s  o(  Sd«nor,  *  p9r> 
liuD  of  wbu*e  (>ruee«dii>gi  ire  giva  thb 
nioDlh,  had  *n  iitiiifuallv  food  nMiEng  «l 
Lairrrncr  liut  mmIc.  Tim  AMocItllaD  Is 
Joicig  oxr«l)pn(  work  for  tb«  Stitw  of  Kan- 
»Hii,  and  iU  r««<imni<TndBlic>n>  ihonlJ  r««*ire 
ibecucful  Bttcniion  <it  bi^rlrgUlature. 

Mb.  C'.  a.  Nbwcoho,  of  Culondo,  is  iMw 
in  t^l.  [xiiibiiiiperifiKmiling  ihe  [it ibl illation 
o(  hi»  work  ii|ton  "  The  M.)Ui>d-I(«il<l«M'* 
wblch  wilt  be  miiy  nbuiit  IVceiDhrr  lOlh. 
W«  boKpoak  far  it  n  fnvnrable  rrc«|)ti<in,  ■• 
Mr>  NcTDomb  la  rriatiltd  aa  an  aitihoritjr 
upon  ibik  labJMt  bjr  h»  aniti  aim  anon. 


I>x.  D.  G.  BttiNTOx.  ProfcMor  of  Ethnol- 
ogy and  Archiming/,  fbilndvlphia,  Pa^  of- 
f«ni  Ic  rrccivc  and  answer  witbaui  compi'n- 
ulioii,<|i>r«tiun*r*lftt!i)ff'o  Aiuefieno  arcbw* 
oloKf,  ethuoluKT  *■"'  l>i>£ui«lici.  H«  alM> 
sakk  that  |ieraons  havinic  Kpfoiiiiroi  of  in 
aiM>nial«nK  or  UDuiunl  obarncter  tvnd  blm 
dc9cri(itivii%  drnwinp  ur  cuts  of  tlicoii  olw 
thai  \w  tan\  bv  apjiriaed  of  anr  lypicaJ  and 
ir«ll  aalb«nljcat«(l  rollcclioriii  that  can  b« 
obtained  far  Bcirniiflc  [iurpo»c«,  nail  of  an; 
pronii»ing  localitin  lor  urrhwilogJMii  n- 
Brnrvlivti,  vr  of  anj  local  publicRtioD*  un 
tliuM' (ubjwtsund  the  uamtsof  poraona  inter- 
vnXnA  in  thona. 


Wk  ar«  lofornied  br  a  luember  nf  iho  Mia- 
aouri  itlvar  CoiuaiiaioD  tbat  be  liicd  iii 
ercrj*  way  t<i  m^itra  rarly  ntlsntion  to  lb« 
work  n«wt«d  oeir  tbi«  pUcv  and  urnwl  ita 
impotlmitce.  The  bitter  Ian  wnsirlf  upi>ar- 
enl  l4>  all.  But  «ach  mitinb«'r  of  U.  S.  on- 
Ifiaerrs  naid  it  wan  tun  late  bi  Im^Id  work, 
ibol  it  could  not  be  oomplelcd  thia  fall  and 
the  wintar  ico  would  dmtroy  it.  With  tbttr 
expsrienoe  tb«  olhera  bad  [o  aijree  in  cuo> 
«lu»ion.     An  allotmant  of  hnlf  tb«  appn^ 


priation  Hraauadtf  to  b«  UMid  at  atni  ocV 
Kantua  City,  pieparaliuiu  lo  h«  tnaM  tt* 
f .  II  and  wintoraiMl  work  cominvnoad  utar 
\y  a>  poniblc  In  the  Sprins- 

Prof.  8.  H,  Tiu)w»Htooc,  ut  (il««x. 
AIo.,  tiaa  b«eo  working  for  u»mm  TMt*  B|M 
a  tuzt-book  U>  rBi>rwcot  aiul  «xplata  Ut 
practical,  ob^ectiTe  method  ■>(  tcwbiii 
•ci*no«,  and  ha^  il  now  in  maniisrripl  r*M7 
for  puhltcalion.  Ai  a  iral  of  the  i-orr«itt« 
of  bl>  view*  and  mrttioda  h«  hta  ItK-urponiri 
a  frw  of  lh«  reprt^entalifw  ]>i>ri»  of  tk*  •»•* 
in  a  little  pamphlet  and  xni  it  out  fi 
tlie  inepvrtfon  and  J«dRio«ct  of  aciaMiW 
■RiMV  It-aeberv  and  praeilcol  wurkcrx^ 
Ibe  aake  uf  ivceiving  lli*ir  8uy;;t«tIoaa  t>1 
criticiaai*.  Thtt  pampbU-l  ran  W  obtaiM' 
by  mMmKin;  him  by  jpiier  or  card  at  Olat- 
(ow,  Mo.  From  «  liiuty  gl■n(^*  at  It,  for  h 
«ra*  receii'ed  just  n*  ibin  iMue  of  ifac  BxTrft 
wa«  goiiiK  lo  pr*«s,  we  are  smitfieKl  that  th* 
work,  of  which  it  U  a  (orcruuner,  wl"  h« 
foand  iDstriirt4*«  and  valunble  both  in  mal 
Ur  and  method, 

Thr  Noltoiuil  Bovd  of  llfntlli  Itw  •>>- 
droMd  •  cirouUr  leH»r  to  ih.-  ^nrmntti 
each  SiBte  la  tlie  iininn,  callinit  iiicatiaa  !> 
Ibe  |>f«tal»Bi'9  of  .iVaialic  cboli-ri*  Ic  Earai«. 
iiiiirudy  progreM  westward  frun  India ■>' 
Egypt  during  lb*  put  two  y^ara.  i*il  (W 
danger  of  iti  nnchinK  ibis  vonntry  In  UA 
unlMt  prompt  action  la  lakcn  ngaitui  is Ic- 
UodlHlion  Ibr^anftli  »»aporla.  Tbr  riimlir 
ndvioM  tlial  no  point  be  left  oncuoidod,  1m 
Iho  preaent  fadliiiE*  for  inrel  affnrd  soirl> 
means  for  carrying  lb«  puiaon  4v«rywh0*. 
The  (pireritnnt  are  urK^  to  hrsin  ptroa- 
Itonarv  work  at  onc«,  and  lo  call  ihf  ■UM' 
tlou  of  the  lr)tialatur«a  lo  tbc  mBttrr, atvl It* 
orgnnicaliuo  of  Slate  Bonrdo  of  UeilA  b 
recommended- 


Toe  Nalional  Academy  of  Seienn  Wii 
Ita  usoai  fall  mcfliofi  at  Newport  thU  }**', 
ronimciidiiig  Ociabtt  H  and  cuntinuioglM' 
dar>.  The  spring  meeting  biu»|  Ix  btU.  <" 
aecotdanro  with  ibe  couHtitutioo,  in  ^tA- 
ington.  III*  Ihtrd  Toesd«y  of  vlpiil  id  ni» 
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4r(S 


■od  bu  m-nrrulljr  brcn  hrUI  in  Nrw  Vntlt 

or    rhilailelpjiia.     The   Natiunil   Acndtnny 

*ct>  M  nil  adrifory  ■civntlSo  council  lo  lti« 

gOTFrnmeDt.  anil  it»  nirmtHn'  an  rvi]iilT«4l 

%u    |>»rforai   «uc)i    looks    ru   l)u>   f;d«ein>n«Dt 

tD«7  five  ili«u>  without  c^m|>en!tui!i>ii.    Th« 

■  innbpr  of  rupiiilicn  in  limilvri  lo  100,  mtiil 

tnen»li«rt]ijp  is  (viiuiiknd  ■  hiKli  l>oi)i>r  not 

>«a>il7  lo  lir  olrlaincl.     Aiiiuii;;:  lliu«e  pn^eiit 

wrr«:     PrMld«nL  O.  C.  Uiinh,  profMior  of 

palMunlvluji;  of    Yale;      Homr    8err«t«rr 

Auph  Flail,  utronom^rof  ih«  NutionsI  oV 

NrtMoiy ;  Tr»uur«r  J.  H.  C.  f^tlin.  Untied 

8lftt«?i  ii«Tj;   W.   H.   RrcwiT,    pmfcMor  of 

agriciilturv,  Ys1i<;  U.  J.  Brush,  prolMBorof 

nvtalltirxv,  Villi?; -Iimiah  P.  Cooke,  pro(*e- 

•or   of    niioeralogj,    Harvard;    Bil«ard    & 

Dana,  profflwor  nf  phvitips  at  \al»;  W«I«rtl 

Qibbo,    ptofcMvr  of  clivmiatry  at  Marvaid: 

JaltiM  Hilgard,  atiperinicndeni  of  th«  eoaBt 

•arrcy;  Satuti^l  P.  I.angkiy,  utronomer  in 

diarc  of  I  he  At  I<;kI>«'|);  abwrvalorj  ;  A.  8> 

I'arkard,  profosur  of  soologr  at  Brown  Uoi- 

nnitr;    Ed"»rd  C.  Pickering,  dir*ctor  of 

ilu;  United  E(alui  t;i>ol«giral  tnrvtj ;  Hamiicl 

R.  Scndiier,  Mitor  of  Sei^ntie,  bi  Cainbrid)^, 

MaaL;    Wis.    P.   Ttovbrid^,  profcHor  of 

atdiaaicB      at      Coluuikia     (^Ikgc,     and 

Prtnr!*  A.  Wiilkrr,  pnHdeni  of  MuMtcbii- 

Mti  Itulitule  of  t«chnologjr. 


[I'lE Cattle (ir»w«T'iCouvontiuiibeldnt  St. 
■h  in  lll(^  l«ll«t  [(art  of  Ni>v«tub«r  recom- 
^<n<ki],  amoog  othrr  things,  ihat  congmn 
U  ui  earljr  dav  rctiovo  the  department  of 
^  lotiriffr  frow  the  suoervuion  and  care 
^(  tk  bnniau  »(  public  lands,  and  that 
■t<  «  well  a«  tite  can  «f  all  public 
"•i*  and  tlicir  bcluugintp.,  he  irann- 
Hntd  Ui  the  departuiviii  ut  a^ricul- 
*»r»;  aad  that  the  Fiali  Coramiwion. 
'"*  ia  thr  rliorsc  and  dinwtion  of  ihe 
^tbnniaa  InMltuie,  Ur  aluu  irtuiRtarred  lo 
"*ta(ttif  ibo  dapartiuoni  u(  iiKfi culture; 
*^  Ihit  tile  hurrau  of  tnrknrotoKj  now  Ui 
**  diarg*  of  the  War  d«pittmenl,  b«  also 
I^  undrr  lb«  ditrction  and  cburct.'  lA  ihc 
"Tvunrol  af  agrkaltnw,  and  [iitth<?r  thai 
^  <kf«nMi4-nt    h*    lh«n    ndvnncvil   lo    tbo 


fall  rank  and  dlftnitf  «f  i>th«r  depkiltneiiU 
of  our  ^veniKKUrt,  and  furtber,  ibat  tbc 
sroreiari«G  nl  agrionlturw  abonld  bo  MlwctadJ 
nvt  «dIj  for  lh«ir  (opacitr  f»r  or^anUation 
■od  ad minUl ration  of  ptiblic  afTaln.  but 
nboft*  a  pre-Kcjui§ilc  re<|uirvtiM-ai  that  th^y 
be  familiar  wilfa  practical  agricultuml 
■tperHlions  mid  iiiterraio.  aui)  xiiob  odlivr* 
should,  by  pr«f(>t>  lice,  Im  it«lcul>i»l  fruui  that 
DvcliuM  of  ('111111117  nhivh  !■  prr*rininrnlly 
ngrli^uliural  am)  not  frcitn  a  iie«liun  tlu> 
greater  tslemta  of  whicb  are  cmt^t^d  in 
maniifacluraa  or  cotniawfc*. 


Fob  three  ycare  paM  there  hae  been  coo- 
aiderable  esoileoient  oTcv  alleged  diacu'rerieii'' 
of  gold  in  Nortli«m  Michigan-  II  now  ap- 
pvars  that  gold  haa  really  been  found  in 
paying  (juanlitira  in  tho  upper  peainaula, 
In  tlie  vicinity  of  lahprminf;,  and  that  a 
naniber  of  vonipaulea  baTi>  bewn  foiuied  for 
mining  and  rMiicTng  Ibf'  orM,  milla  with  tb« 
woaC  inodoin  machinrrr  ervirk^,  etc.  A 
ru«h  of  proep«olur«  lo  llM-se  digcinga  is  pi^ 
dieted  (or  the  next  »pring. 


ITEMS  PROM   PCRIODICAU. 

Ssiiaaibft  to  (\4  Bgtibw  can  it  JkmiAai  ^ 
thTWtgk  thit  effia  vith  ail  tht  beat  mo^aatott  1 
M*  ComnXrji  and  Etiropr,  nf  a  dUeount  t^  frtm 
IdMSD  per  MAf  e^tJUrctaiijtnbF. 

To  an}  peraon  remitting  lo  m  lA<  «awuif  wfr- 
aeriftiim  priM  vf  aug  Ihrtx  ef  tJka  pnjminaa  hUf 
ary  or  aeitBlifie  maga»ina  «f  tk*  tMUtd  Slatm, 
we  wili  pmmptlj /umM  tit  mbk,  and  lAe  KaM* 
AAs  OiTT  ftKviKH'  or  SciEXCX  i»»  Ixoim* 
TRY,  b<*idet,  »itXoiilailiiitiirnaleoil,for  «Mjr«ar.  I 


Tmk  ^Ifaiahr  WmOJy  for  DMwiufwr,  1884. 
preacnii  iIip  follnoing  nltrn<^livG  table  of 
conlenia:  In  War  Time.  XXMI.,  XXIV., 
8.  Weir  MtU-h«ll.  Over  the  Andff,  Stoari 
Chiilioliii.  Franco  is  Cop  pee,  Frank  T.  Mar- 
lialt.  Penelope's  Saitore,  Hdwin  lAtaeiier 
Bynner.  Two  Ilarrftta,  Helen  Jackaon- 
Tlte  I^kes  of  Tpptr  tialy,  IV.  Cotnliiaa*  | 
lion  NoeeU,  fJeorge  Parsons  Latbrop.  Tbeaa  1 
are  Yonr  Biolbcn,"  Olint  Thorne  Millar.. 
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ABwng  the  [M«l>od^  K  R.  8UL  Poo's 
t«f«nclarT  Ynn,  G.  E~  Woodberry.  An 
Anxiioaa  K)iii«liun,Uraoe  Denio  f  Jlchfi«lii. 
Canftdm  «i>d  ihe  British  ContiinMion,  Kilnard 
SunvoiMl.  Tlte  CoDtribatan'  Club.  Books 
r>l  tli«  Moalb. 

Thv  fine  numhpr  of  tbi>  CWni/  &h)o( 
Jimmal,  n  (ixwen  fi*f[e  (12x0  in.)  monihijrt 
derotdl  tu  pncllu]  nlucatioo,  will  b«  'w 
fiMHl  ilioal  lh«  miildlp  of  iJerainbcf,  ISM. 
Tbe  Jammat  vill  bv  c<lilvU  uid  «anaRc<)  bj- 
Prob.  E.  M.  GuilliiimB  and  S.  A.  D  Hstt7. 
mrtuboM  n(  th«  ractitif  of  ih*H«lin«  (Kan- 
au)  Normal  rnW«r«iij'.  TheM  Kffutl«ueu 
ltBT«  had  ■  grvtl  dval  •■!  (Mtprrivnce  w 
lenclicr*  in  b^ih  Piiblir  ■ml  Nufnial  ^-Imo)*, 
and  uiidrraiaod  lliv  re<)iiireinenl>  of  ■  fint* 
itIrm  Edm-aiiunNl  Journal. 


The  dan^rol  incid«iitBl  harm  lo  lliv  i:t>in- 
iiiunilT,  or  t<t  c«rUin  claaat*  of  p<«)>|i-,  (niin 
ibe  inrn-aMd  m<  uf  mafli'iirnr,  lli«  rxt^n* 
ionof  public  worke.  »ic,  is  gnmlf  dintln- 
Ubed  Tfa«n  thocc  vtio  make  Ibc  Ian,  and 
oa|>««i!Ul5  thtm  whoM  duty  il  ia  to  iutrr|ii«t 
tbrm,  n.'cugiiiM'  ibftt  law  ta  a  progtwsivp 
icteftce;  ibal  it  ia  ■  iiininn,  not  au  end  i  that 
when  n  «Uil«  a(  ikinx*  ariaea  foi  wlilcfa  ibore 
ta  ni>  pr«c«<l<ut,  a  new  prootdftut  niual  be 
nade.  ITow  tiw  mou  «>nlijthlenMl  }urUta 
bold  thu  |>rinci|>le  ooiiKlntilljr  in  vi«w,  and 
how  the  cumnion  ai  well  u  ihe  aiatute  law 
ja  thus  (nadu  to  ki-pp  (mcf  wiili  |b«>  (ansnil 
ndvaiux*  of  cirilixaUoti.  Is  aduiiniM/  wt 
(orlli  in  (be  ImuIid^  ariick  in  tb«  .VolA  Amtf 
Mtn  UttitK  for  I>ccciiibL^r.  'Labor  and  Cap- 
ital Iteture  tbe  Law,"  hy  Jadgt  T.  M.  Coalcy, 
of  Uichigao.  ToUioHamonunibi-r,  WillJatii 
K<  AckenuBD  contrtbulea  Kinie  )U|E|irrslive 
"HolMOU  Railway  Mapagcm<-Dt,"  Dr.  Sofalie- 
mann  lo)U  wlial  br  found  in  hia  ^xfaTttioni 
of  the  niins  of  Tirana,  iu  Sdutlii-ni  (irc«ce, 
and  Principal  Slinirjt  tiii(ip)piBents  t>ia  tichol- 
arljr  utticlc  ia  "Frivndabip  in  Ancivnl  Poo- 
117"  with  uno  on  "Frlcmblup  lu  EnKtlsti 
Po»trj.''  Till- ('titer  articio  in  ihti  numtior 
arc.  "TIm  Brilbbllr>UMtuf  Lor<it>,"b]rOwfK(r 
Tlekuor  Cnrtta,  aiM]"Hmi>oiuibilityforStal« 
Roguery,"  by  John  F.  Uune. 


ApiiloT  Seitmte  JJimMy,  twadarUd  ij 
II.  And  W.  J.  Yuom»n«,  ia  |iroiuptly  uti  '  . 
and  cootaini  flic*  foIloaiDg  ftrtii:lra  :  Tlx- 1^ 
fonuatwB  in  Tiioe-B(«ping,  W.  P  A  ' 
(IlloKlnlvd}.  AuMrinan  Alports  of  Adu 
polocy.  B.  B.  Tylor.  F.  R.  S.  SchmiKftltui 
at  the  Obwrving  FaL'ullit*.  J.  C  Ultibta 
t^iH<rr  Flowotn,  (irani  Allen.  Alntholit 
TniBcr.  T.  D.  Crotbtn-,  M.  IX  Th»  Prr 
bleu  v(  L'olTentl  Suirrofrr.  AllriHl  FuuilM^ 
Ctunibaliiitii  an  a  Custom,  A.  tri.  Julintu*. 
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THE  LAST  SUBMERSION  AND  EMERGENCE  OF  SOUTH-EASTERN 
KANSAS  IROM  THE  CARBONIFEROUS  SEAS,  OR  THOSE 
EFFECTING  THE  CARBONIFEROUS  FORMA- 
TION IN  KANSAS.* 

R.    P.    WEST. 

The  counliy  along  ihe  line  of  the  Soulhcrn  Kansas  Railway,  all  throagh 
louthcasttm  Kansas  and  extending  westward  to  Harper,  the  iiresent  terminus  of 
the  road,  is  unsurpasGed  in  beauty  and  the  feniliiy  of  its  [>road  fields  and  valleys. 
It  is  -said,  arid  truihrully,  to  l>e  the  paradise  of  the  husbandmiD  and  stocVman, 
and  it  is  no  less  su  of  the  geologist,  the  poet,  and  the  anist. 

Whoever  has  traveled  over  the  line  of  this  road  cannot  have  failed  to  observe 
the  picturesque  and  poetic  beauty  everywhere  meeting  the  eye.  Symmetrictl 
mounds  rise  from  the  broad  plains  and  valleys,  as  if  by  the  work  of  magic,  and 
terraced  cliffs,  terrace  risinj;  above  terrace  ia  solemn  grandeur,  environ  the  road. 
Sometimes  the  cliffs  are  circular,  forniiog  vast  amphitheatres  extending  back  for 
miles.  These  mark  the  last  emergence  of  southeastern  Kansas  from  the  carboo- 
iferous  seas,  and  bear  unmistakable  evidence  of  imwcrful  and  persisient  forces 
which,  though  perhaps,  comparatively  brief,  have  left  their  impress  boldly  writ- 
ten on  every  feature  of  the  country. 

t    nwd  at  ih«  Annaitl  U»ailn(nr  Ui«  K>ii*w  Acwiomjr  of  Mel«no»,  NovMnbcr,  1984. 
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Water^worn  pebbles,  commonly  known  as  grsvel  bed^  are  (btind  in  tbc 
channels  of  streams,  in  the  ralleys  under  the  soil,  and  over  the  htghcst  mouadi 
and  ridges,  all  over  the  couatry.  They  are  encountered  Dorth  or  Ocuvi,  ui 
exterti  southward  into  lh«  Indian  Territory,  westward  la  beyond  BurlingiOB, 
and  castwiid  into  the  State  of  Misiiouii.  How  much  beyond  the  limits  indicittd 
they  extend  I  am  utubte  to  %vf,  but  it  is  probable  that  their  range  is  much  widtt 
This,  however,  cao  only  be  determined  by  an  exploration  of  the  adjacent  coua- 
try. Independent  of  their  scientific  significance,  these  beds  are  important  in  ts 
economic  point  of  view,  :ilTordinjj  free  underdrainoge  and  supplying  good  til 
convenient  material  for  road-making.  Along  the  bases  of  mounds  and  dib 
and  often  for  a  considerable  distance  removed  from  them,  as  well  as  on  the  top 
of  the  highest  ridges  and  mounds,  at  and  near  the  surface,  the  rocks  often  stud 
verticalty  to  the  plane  of  strati li cation,  or  inclined  at  various  degrees  from  iliii 
tine.     This  is  notably  conspicuous  In  many  places. 

Not  unfreqiicnily  old  landslidet  are  to  be  seen  projcctioR  from  the  mouMlt, 
tit  the  brink  of  cliffs  and  extending  out  for  hundreds  of  fccL  Indeed,  the  wholt 
country  wears  the  appearance  of  having  ooce  formed  the  bed  of  shallow  ten, 
divided  into  numerous  channels  of  various  widths,  some  of  the  clifis  dunug 
the  recession  of  the  waters  perh.ips  forming  coast  lines  while  the  bigbei  bntb 
may  have  been  low  islands.  Such  is  the  condition^'of  things  conipicuoiulr 
marked  over  the  entire  area  named. 

To  what  cause  is  this  grand  work  to  be  attributed?  It  could  not  have  beta 
done  by  rivers,  for  the  pebbles,  though  water-worn,  are  loo  widely  dtstrihuied 
for  the  work  of  the  broadest  of  such  streams.  It  was  not  effected  by  glaciers,  for 
the  vast  land-slides,  the  conformation  of  the  mounds  and  clifB,  the  vertical  posi- 
tion of  the  rocks,  where  the  stratification  has  been  disturbed,  the  aUscace  of 
erratic  rocks,  and  the  lack  of  the  coinmingliag  of  the  local  rocks,  all  predudt 
this  idea.  If  it  had  bcren  caused  by  glacial  action  there  would  have  been  u 
ioiermingling  of  all  the  rocks  torn  down,  indiUcrently.  This,  however,  is  nn 
the  case  anywhere  in  the  district  observed.  Neither  are  the  beds  composed  d 
altered  drift,  for  if  they  were  so  they  would  be  homogeneous  irt  their  general  dis- 
tribution ;  but  this  \^  not  found  to  be  the  case,  for  in  some  localities  they  srt 
composed  of  chert  alone,  while  in  others  they  contain  small  broken  fragmciiti f' 
aand-rock  alone,  in  each  instance  idcDlical  with  the  adjacent  local  rocks.  Ko 
erratic,  trap,  or  igneous  rocks,  or  limestone  Is  anywhere  to  be  found  interiaiDgW 
in  the  beds.  The  absence  of  trap  and  igneous  rocks  is  accounted  for  ftom  tht 
faa  that  the  glaciers  did  not  extend  so  far  south.  The  absence  of  limestoce, 
though  the  prevailing  local  rock  of  the  country,  will  be  explained  further  on.  K 
was  not  caused  by  volcanic  action,  upheavals,  or  folding  of  strata,  for  the  unda 
strata  rest  undisturbed. 

Though  evidently  not  caused  by  any  of  these  agencies,  the  mounds,  the  ta- 
races,  the  cliffs  and  the  water-worn  pebbles,  and  broad  plains  and  valleys,  ux 
contpicuous,  grand,  and  picturesque,  facts  which  stand  out  in  bold  relief  in  tlw 
entire  district,  and  prove  a  wide-spread  destruction  of  its  former  surface.    TV 
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whole  country,  indeed,  has  been  denuded  for,  at  least,  from  M\y  to  two  hundred 
feet  in  vertical  thickness,  leaving  the  more  impregnable  mounds  and  cliffs,  the 
pebble  beds,  and  broad  plains  and  valleys,  standing  roonumenis  (o  bear  witness 
to  the  genera!  destruction  which,  in  a  past  age,  took  place.  The  power  which 
caused  it  roust  have  been  great  and  pcrsisicnt,  and  can  only  be  determined  hy 
the  evidence  it  has  itself  left  impressed  on  the  field  of  its  operations,  and  which 
if  correctly  read,  will,  unerringly,  lead  to  its  detection.  This  reading  points 
clearly  and  iinmisiak.ibly  to  waier  aggregated  in  broad  and  shallow  seas  as  the 
author  of  the  siupcndoits  woik.  The  deposits  of  pebbles,  clay«,  and  soils,  the 
great  landslides,  the  mounds,  cliffs,  and  tcrracea,  and  the  inclination  of  the  dis- 
turbed rocks,  marking  ihe  country  so  persistently  and  conspicuously,  could  have 
been  caused  in  no  other  way. 

These  seas  were,  no  doubt,  connected  with  an  ocean,  or  deep&  and  more 
extended  waters,  lying  lo  the  southward  and  westward;  but  at  what  era  of  geo- 
logical time  is  somewhat  uncertain,  except  that  we  know  it  must  have  occurred 
since  the  carboniferous  age,  for  the  upper  coal  measures  and  Pcrmita  rocks  are 
those  destroyed. 

Co-eniennive  with  this  area  of  devastation,  as  far  as  I  have  had  an  oppor- 
tuoiiy  to  examine  it,  and,  I  presume,  co<cxtcnsive  with  its  entire  limits,  there  is 
scattered  over  the  country,  resting  upon  the  surface  or  buried  under  the  recent 
alluvial  deposits,  siUcilied  wood  which  grew  at  a  time  intermediate  between  the 
carlxmiferoufi  vegetation  and  our  recent  forexlt.  The  carboniferous  wood  is  in- 
variably imbedded  in  the  stratilicd  tocks,  while  this  iniermcdiate  wood  is  invari- 
ably upon  the  surface,  as  resting  under  recent  alluvial,  or  vegetable  deposits. 
This  would  indicate  that  portions  of  Kansas,  at  least,  were  covered  with  forests 
at  the  time  this  widespread  destruction  began,  and  subsequent  to  the  carbonifer- 
ous age,  portions  of  which  must  have  been  swept  away  and  destroyed  by  the 
submergence  of  the  country,  while  other  portions  of  it,  where  the  conditions 
were  favorable,  were  silicified  in  the  mineral  waters  of  the  seas  and  left  ^scattered 
over  the  old  sea-bed,  in  positions  at  or  near  where  it  is  now  found,  when  the 
land  lor  the  last  time,  in  southeastern  Kansas,  emerged  from  the  water. 

Tfie  petrified  remains  of  this  intermediate  forest,  when  its  limits  are  fully 
known,  may  give  some  clue  to  the  time  of  this  era  of  denudation.  To  the  west- 
ward, in  the  region  of  middle  Kansas,  the  bones  of  species  of  animals  now'liviog, 
and  the  remains  of  man,  have  been  found  buried  under  alluvial  deposits)  of  wide 
occurrence,  and  at  considerable  depth  below  the  surface.  If  the  intermediate 
fossil  wood  should  be  found,  as  it  probably  will  be,  associated  with  ,tbesc  jburied 
reioains,  it  will  render  the  probability  great  that  this  era  of  waste  was*  compara- 
tively recent,  aud  that  man  may  have  reposed  under  the  shade  of  the  forests 
which  preceded  it,  and  which  were  involved  in  its  devastations.  But  there  is  ao 
equal  probability  thai  it  may  have  occurred  at  an  earlier  date  of  the  world's 
history. 

This  last  era  of  submersion  in  Kansas  seems  to  have  been  one  of  desltuc- 
ioD,  for  00  fosstl  retnains  of  sea-life  seem  to  have  been  left  to  indicate  the  age  of 
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PRACTICAL  STUDIES  IN  GEOLOGY.* 


CHAS.     H.    STERMSERO. 


Geologr  is  a  world  scutly,  and  takes  the  canh  as  soon  as  it  was  cool  enough 
to  allow  the  atmosphere  to  disgorge  its  contents  on  the  sttaming  earth. 

Then  began  the  operation  of  natural  laws,  and  the  causes  and  effects,  sit  we 
see  thctn  to-day.  The  rain  fell  in  torrents  on  the  sicaming  earth,  and  washed 
away  the  solid  rocks,  and  in  shape  of  clay  or  sand  lite  sircam<)  carried  it  to 
lower  levek  and  deposited  it  on  the  bottom  of  tlie  sea.  as  sedimentary  rocks. 
The  study  ai  geology  is  the  grandest  of  the  natural  sciences,  not  only  because  it 
takes  into  cons.ideraiion  the  largest  object  with  which  we  have  to  do,  but  it  in- 
cludes vast  lapses  of  time,  so  long  in  fact  that  if  it  does  not  prove  that  time  is 
eternal,  it  shows  it  least  that  it  is  very  old.  The  lext-books  of  the  geological 
siiideot  are  the  solid  rockti  in  which  (he  Creator  has  wrilteii  in  never  fading 
characters  the  history  of  each  succeeding  period,  its  life,  climate,  depth  of  sea, 
etc.  All  the  natural  sciences  bring  frum  their  slore-houses  things  new  and  old 
to  increase  its  inieresi.  Ef  we  go  to  the  sca-shoie,  and  ooiice  the  shells  lying  oD 
the  beach  which  ao  incoming  wave  coven  with  sand,  or  mtid,  wc  sec  the  pro- 
cess by  which  fossils  are  made.  The  se*  may  come  in  and  by  pressure  con- 
vert the  sand,  or  mud,  into  solid  rock,  and  the  sheili  will  lie  indefinitely  pre- 
ierved,  and  they  represent  existing  species. 

If  we  notice  the  accumulations  at  Ihc  mouths  of  great  rivers,  like  the  Mis&is- 
tippii  wc  find,  mingled  with  the  sand,  or  mud,  trunks  of  trees,  bones  of  animals, 
etc.,  that  have  been  drifted  from  the  far  interior,  a  thousand  miles  perhaps. 
These  are  mingled  with  shells  and  sea-weed  from  the  sea-shore,  and  repretent 
the  life  of  a  continent.  The  sand  and  mud  may,  by  pressure,  be  converted  into 
rock,  and  the  relics  be  preserved  for  ages.  Petrifaction  will  take  place.  This  is 
a  slow  process:  as  the  contents  of  the  organic  cells  decay  they  arc  carried  away 
by  water,  which  holds  sitica  in  solution;  this  is  deposited  in  the  empty  cells, 
making  a  perfect  cast,  and  socell  aUer  cell  is  built  up  of  silica.  This  as  1  said  is 
a  very  slow  process.  In  Pliocene  time  the  bones  are  but  partially  jtetrified, 
while  only  in  the  older  formations  are  they  completely  silicified.  Another  way 
Dalure  has  of  preserving  her  records  is  by  making  casts  of  shells,  leaves,  sea- 
weeds, etc.;  a  leaf  falling  in  the  soft  mud  is  covered  up,  and  a  peifect  cast  made 
of  both  sides.  In  tome  formations  the  lime  of  shells  has  been  entirely  carried 
ofT,  and  only  casi^  remain.  If  wc  go  to  Florida  wc  will  sec  the  process  of  rock 
making.  Shells  are  mingled  with  Ihc  remains  of  others  that  the  waves  have 
ground  to  powder,  which  acts  as  a  cement  binding  the  shells  together,  strong 
enough  to  use  for  building  material. 

If  we  go  into  the  hills  and  find  in  the  solid  limestone  shells,  sea-weeds,  etc, 
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we  can  but  acknowledge  that  they  represent  the  life  of  the  period,  when  rs  wit 
mud,  this  limestone  was  lying  in  the  bottom  of  the  ocesQ.  And  so  by  cutonl 
causes  havL'  lU  the  geological  records  been  kept.  Many  people  suppose  that  the 
study  of  geology  is  dry  and  stupid,  of  old  bones  and  rocks.  Hui  there  is  do 
wider  field  for  the  imagination  than  to  people  the  old  sens  and  lands  wiih  aotnuEi 
restored  froip  their  huried  relics,  lo  clothe  the  ancient  l.inds  with  verdure,  and 
map  out  the  conltnents,  study  their  physical  geography,  the  depth  of  the  sea. 
climate,  and  above  ail  to  siudy  the  iniioduction  and  succnsion  of  life  on  the 
globe  and  other  tnanifold  changes  brought  about  in  the  animal  creation,  iheirde- 
velopment  from  lowly  forms,  and  their  progression  through  successive  chaogei, 
until  the  present  state  of  perfection  has  been  brought  aboui.  Life  is  too  shctrt 
to  study  the  changes  brought  about  by  the  lapse  of  countless  »^cs.  Mountiins 
have  been  elevated,  valleys  hewn  out,  chasms  drilled  through  the  hearts  of 
mountains  and  many  other  grand  phenomena,  llie  early  geologists  divided  ibe 
world's  history  into  distinct  periods,  suppo&ing  that  nt  tinted  timei.  whole  gtn- 
era  were  swept  from  the  face  of  the  earth,  and  new  ones  created. 

These  periods  have  been  divided  into  J*aJa«sak  or  ancient  life;  Aits&tA  or 
middle  life,  and  Oncicu  or  recent  life.  The  first  period  in  Palanak  time  is  the 
SUhrian  or  age  of  moltusks,  and  the  enoiinous  belts  of  limestone  laid  dowo  atttsC 
to  the  abundant  shell-life  of  the  period.  This  was  followed  by  the  Dnvniam  ot 
age  of  fishes.  They  were  all  cartilaginous,  and  but  few  of  their  remains  are 
preserved,  the  Lepxdosieus,  resembling  our  common  gar-pike,  then  appeared,  u 
well  as  sharks  and  rays.  '[1ic  last  period  tn  Palafuk  time  is  the  carboniftroitt 
or  age  of  coal  plants.  The  air  was  dense  with  carbonic  acid,  and  the  Itisuriini 
plant-life  cleared  the  air  of  this  poisonous  gas,  and  stored  it  awsy  in  the  great 
coal  fields.  Among  the  plants  were  the  Si^illaria,  Tnt  Frrn,  Hortf-iaii,  CynUi, 
etc.  The  ground,  and  fallen  wood,  was  covered  with  sponge-moss.  At  timet 
the  sea  came  in  and  covered  the  organic  mais  with  sand,  or  mud.  Tlie  rulen  of 
the  estuaries  were  great  placoderms.  They  were  clad  in  armour  of  bony  |>lats, 
resembling  shields  and  bucklers.  Sharksandrays,  withhugefrog-ltkebatracbiaoi, 
were  abundant.  At  the  close  of  Palieotcu  time  Ctnnm,  the  age  of  repdles, 
began.  The  first  period  is  called  Jurrassic,  from  the  Jura  Mountairu.  Ilert 
both  on  land  and  tea,  enormous  reptiles  reigned  supreme,  and  Anaerica  bu 
furnished  some  world>ienowned  monsters.  In  the  Rocky  Mountains,  for  a  nun- 
ber  of  years,  large  bones  have  been  found.  People  supposed  them  to  be  &ij* 
ments  of  fossil  wood. 

In  1877  Professors  Marsh  and  Cope  made  important  discoveries,  and  pob- 
lished  the  results  of  their  labors,  thus  adding  another  chapter  to  American  paheoa- 
tology.  These  were  the  largest  known  land  animals  and  are  called  DiuotauR' 
The  larger  ones  reached  a  height  of  twenty-five  feet  and  sixty  feet  in  lengtli. 
They  were  plant-caicrs  and  fed  on  the  k-avcs  and  tender  branches  of  the  tusuriaat 
forests  through  which  they  wandered.  The  carnivores  or  ftesh-caters  were  smalln  , 
and  more  elegantly  buik  for  springing  on  the  clumsy  herbivores^  They  had  00 
each  jaw  a  single  row  of  recurved,  serrated  teeth.     Tlie  plant-eaters  had  several 
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rows.  In  the  Judilh  River  group  the  Di'msaurs  walked  erect ;  their  front  limbs 
were  small,  and  armed  with  claws  for  grasping  the  branches  of  trees  on  which  they 
fed,  A  ponderous  lail  helped  lo  support  their  enormous  weight.  They  had  three 
rows  of  teeth  in  each  jaw,  with  a  magazine  below  each  old  tooth,  conuining  five 
young  ones.  As  fast  as  one  row  wore  off  another  toolt  its  place.  Wc  found 
thousands  of  these  cast-off  crowns.  The  second  period  is  called  Die  Triasstc. 
Here  huge  reptiles  on  tea  and  land  were  the  ruling  types.  Some  are  called 
ibyriiilhodonts  from  the  peculi.tT  manner  in  which  the  enamel  of  the  leelh  is 
Idcd.  They  were  clad  in  armors  of  bony  plates.  Crocodilc-Ulce  animals,  with 
beautifully  sculptured  bones  were  common,  as  well  as  sharks,  gar^  etc. 

In  northern  Texas  the  beds  are  made  up  chiefly  of  ted  clay,  which  is  so 
finely  divided  that  all  the  waters  ilowing  from  them,  hold  it  in  solution.  During 
high  water  or  on  windy  days,  the  water  is  as  thick  as  cream.  The  next  period 
is  the  Crciacous  when  the  chalk  of  Kngland  and  America  was  laid  down.  The 
first  group  in  the  west  is  called  Dakota,  by  Prof.  liaydcn.  The  formation  of 
red-sandstone,  and  variegated  clays,  were  laid  down  in  an  open  sea  dotted  here 
and  there  with  islands.  The  formation  enters  Kansas  near  the  mouth  of  Cow 
Creek,  extending  in  a  northeasterly  direction  through  the  State,  Nebraska,  Min- 
nesota, British  America  and  so  on  to  Circenlaiid.  The  trees,  like  those  in  our 
existing  forests,  then  appeared.  Here  flourished  the  magnificent  Ked-wood, 
Caialpa,  MtiisftrmiUs,  Tulip  tree,  Cinnamon,  Fig,  Saiiafratt  etc.  They  left 
impressions  in  the  sandstone  of  Kansas  and  Nebraska,  and  some  two  hundred 
species  have  been  described  by  the  noted  palaeontologist  Prof.  £.  Lesquereux.  of 
Columbus,  Ohio. 

During  the  Niobrara  group  great  beds  of  chalk  and  blue  shale,  were  laid 
down  in  western  Kansas.  Here  appeared  the  first  bony  and  edible  fishes:  J*ar- 
theus  Aiohisui,  Cope,  reached  a  length  of  twenty  feet.  It  had  a  large  bull-dog- 
shaped  head  with  fangs  projecting  four  inches  from  the  nvotith.  It  had  another 
-weapon  of  oiTen&e  and  defense  in  the  shape  of  pectoral  and  dorsal  fins,  three  feet 
long.  In  some  species,  one  edge  is  serrated,  and  even  in  their  fossil  form  are 
hard  enough  to  he  uied  for  splitting  wood.  Another  peculiar  species  was  Cope's 
£ri'fiir/Afi  ur  snout  fish.  It  used  this  weapon  as  a  modern  sword-fish  does  its 
sword.  But  the  rulers  of  the  deep  open  sea  were  the  Saurians  or  sea-serpents. 
Cope's  Ltodan  jvr^fs  reached  a  length  of  eighty  feeL  It  had  four  powerful  pad- 
flles,  which  by  the  aid  of  a  long  eel  like  lail  enabled  it  lo  go  through  the  water  at 
great  speed.  Its  weapon  of  offense  was  a  long  bony  snout,  that  was  used  as  a 
Ijatiering-ram. 

Ctidattts  hrhr.  Cope,  was  a  small  animal,  about  forty  feet  in  length.  It  was 
provided  with  an  additional  set  of  ariicuLitions  in  the  vertebrte  to  enable  it  10 
coil  up,  like  a  snake.  Maraih'x  CUdaitti  ftumulut  was  only  twelve  feet  long,  and 
doubilcss  often  fell  a -victim  to  the  sharks  and  other  rapacious  fishes  that  abounded 
in  these  waters.  One  |ieciilinrily  of  these  Saurians  was  that  they  had  no  expansi- 
ble gullet,  as  in  modern  scrpcnlaj  another  method  wa.-(  given  ihcm  in  the  shape 
of  hinges  of  the  ball  and  socket  pattern  Just  back  of  the  dentry-bone.     This  CQ- 
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Abled  th«Da  to  expand  the  c&vity  of  the  mouth  and  swallovr  large  morsels,  thrangti 
apdiatn-Iike  throst. 

The  most  intcTei.iing  fossils  found  in  the  rich  beds  of  western  Kansas  nt 
Marsh's  toothed  birds.  His  Htsptromis  rxgalis  reacheda  heigbl  of  nearly  six  RM. 
The  wings  were  not  developed.  Thejr  were  swimmers  and  lived  on  fishes.  TtMf 
were  provided  with  a  row  in  each  jaw  of  sharp,  nrptile-like  teeth,  and  thus  cearir 
approach  them.  Many  suppose  that  they  were  deiived  from  reptiles;  anotfacr 
proof  is  in  the  oldest  of  all  birds,  that  had  a  long  vertebrate  tail ;  and  the  motf 
imporlant  discovery  in  this  line  was  made  by  Prof.  Marsh  this  year  in  the  Rodtf 
Mauniaias,  having  found  a  small  Dinosaur  that  walked.  The  metatarsals  xsd 
carpals  were  united,  as  tn  a^.l  modern  birds. 

Great  flying  dragons,  or  Pttivdactyls,  were  common,  with  stretch  of  wings  of 
twenty-five  feet.  They  were  toothless  and  Marsh  has  mode  the  new  genua  Pie- 
atiffd^nffot  ihcm.  .Another  very  unique  species  was  Cope's  Prpf^stega  ^gat.  It 
measured  twenty  feel  from  one  flipper  to  the  other,  and  instead  of  the  ribs  being 
expanded  and  united,  as  tn  modem  tunles  to  form  a  shell,  they  were  sepwatt. 
Instead  of  a  shell,  they  were  provided  with  great  dermal  ptaiee.  an  inch  thick  Is 
the  centre,  two  feet  in  dmmetcr  and  beveled  off  to  a  thin  figured  margin.  Otie 
Specimen  found  by  my  patty  in  1877  weighed  joo  pounds  after  the  matrix  «» 
removed.  It  was  eighteen  inches  from  one  condyle  of  the  lowerjaw  to  the  other. 
Great  oyster-tilce  shells,  iwetitj-seven  inches  in  diameter,  were  found,  but  «c 
must  leave  this  interesting  group  to  go  on  to  Ccnozoic  time,  the  age  of  maminaiK 
which  is  divided  into  tlirce  periods — Eocene,  or  early  dawn ;  Miocene,  or  niidtlle 
dawn,  and  Pliocene,  or  recent  djwn  of  the  existing  state  of  things.  Great  maiD' 
maU  roamed  through  the  dense  forests  of  the  Rocky  Xountain  region,  which  vu 
a  level  swampy  country.  The  temperature  was  tropical,  and  plaot-lifeluxuriuiL 
Here  wc  find  ample  material  for  the  study  of  the  ancestors  of  modern  aoimik. 
Ilic  horse  hud  many  ancestors,  and  their  remains  have  been  eagerly  sought  for. 
In  early  Eocene  time  he  appeared  no  larger  than  a  fox,  with  five  toes  on  tfe 
hind  feet.  The  folds  of  the  tooth  enamel  were  simple ;  later  on  he  had  discarded 
his  two  side  toes  and  walked  on  three,  later  still  only  one  toe  on  each  foot  was  ia 
functional  use.  The  side  iocs  were  like  the  dew  claws  of  a  dog.  The  enamel 
was  complicated  and  resembled  that  of  the  recent  horse,  that  has  only  the  rudi- 
ments of  these  side  toes  in  the  splint  hones,  and  so  the  ancestorsof  other  animals 
have  been  ir.iced.  The  camel  has  two  toes,  and  the  two  metatarsals  and  carpah 
are  united,  a  medullary  canal  extending  the  whole  tength  of  the  bone  on  eadi 
side.  I  was  so  fortunate  as  to  Rnd  a  camel  in  the  miocene  of  Oregon  that  had 
the  two  metatarsals  and  carpals  entirely  distinct.  In  the  Loup  Fork  Pliocene  I 
have  been  employed  the  present  season,  for  the  U.  S.  Geological  Surrey,  and 
have  been  remnrkably  successful. 

My  party  having  procured  15,000  pounds  of  fossil  vertebrates.     They  coa- 

sist  chiefly  of  three  species  of  rhinoceros,  the  mastodon,  camel,  horse,  a  small 

'»ctt  lion,  etc.,  all  from  one  locality.     Great  numbers  of  bones  have  been  wathed 

■me  river  into  a  deep  hole,  in  the  lake,  and  everything  in  connection  with 


e  ofdeith  was  but  i  short  distance  from  that  of  biirial. 
The  bones  were  scattered  through  sand  on  a  bed  of  calcareous  sandstone.  Rhi- 
noceros bones  were  the  moat  abundant;  Cope  calls  ihcm  Aphclops.  Thej*  were 
without  horns,  and  had  large  sharp  canines  in  the  lower  jaw,  and  also  in  the 
piemaxilla.  These  were  oblong  in  shape  and  ground  agaiost  the  loner  ones^  keep* 
■Dg  them  always  sharp. 

Id  some  cases,  the  prcmaxilla  was  several  inches  longer  than  the  nasals,  and 
had  doubtles*  a  flexible  trunk.  They  had  three  toes  on  each  foot,  and  were 
about  the  sue  of  existing  species.  These  beasts  lived  alone  in  herds,  no  other 
animal,  no  matter  how  fierce,  would  caie  to  attack  or  associate  with  them,  for  in 
addition  to  their  sharp  tusks,  their  skin  was  thick  and  folded.  The  bones  were 
indiscrtminatcl)'  mixed.  It  was  not  uncommon  Lo  find  camel  vcrtcbix  between 
the  branches  of  the  lower  jaws.  We  found  several  skulls  with  lower  jaws  attached 
and  one  perfect  front  foot.  All  the  others  were  scattered,  except  the  Tibia  and 
Fibula  thai  were  anchylosed  together. 

A  large  mastodon  lived  at  this  time  with  inferior  tusks.  In  1881  1  discov- 
ered  a  perfect  lower  jaw,  that  measured  five  aitd  a  half  feet  from  the  point  of  the 
tusk  to  the  angle  of  the  jiw ;  the  jaw  was  four  feet  long.  This  season  I  procured 
four  upper  teeth  together  in  fragments  of  the  maxilla.  The  largest  was  seven 
and  a  half  inches  long  and  three  inches  wide.  Turtles  were  also  common;  in  1881 
I  procured  twenty  specimens  from  a  narrow  gulch.  Some  of  the  shells  were 
beautifully  sculptured.  They  were  all  land  and  fresh  water  turtles.  But  time 
will  not  allow  me  to  go  more  into  details.  If  I  have  been  io  fortunate  as  to  inter- 
eit  some  of  you  enough  to  go  more  deeply  into  the  subject  than  I  have  to-daf,  I 
shall  be  most  happy. 


THE  NEW  ARTESIAN  WELL  AT  FT.  SCOTT,   KANSAS.' 

E.    U.    S.    BAILEY    AND  B.    W.    WALTER. 

Some  months  since  a  company'  was  formed  at  Ft.  Scott  to  sink  a  well  for  the 
pose  of  obtaining  gas.  The  well  was  bored  to  a  depth  of  6ai  feet,  and 
ough  gas  was  not  found,  an  abundant  supply  of  water  was  struck. 
The  well  was  bored  on  the  Bun  bench  on  the  iiouth  side  of  the  Marmaton 
River,  at  the  foot  of  the  b1uiranJ^5o  feel  from  the  channel.  Above  the  mouth 
of  the  well  is  a  bluif  consisting  of  limestone,  hydraulic  cement  rock,  coal,  fire- 
clay, and  bituminous  shale.  The  diameter  of  the  well  is  eight  inchca  down  to 
335  '^^^  '°  which  point  the  well  was  tubed  with  iron  pipe.  Below  that  point 
the  well  was  bored  dry  forty-five  feet,  at  which  point  a  fouiieen  inch  crevice  was 
struck  and  salt-water  rose  to  within  ten  feet  of  the  surCacc.  The  boring  was 
continued  till  a  depth  of  fiai  feet  was  reached,  and  on  removing  the  dnil  a  clear 
steady  flow  of  over  10,000  gallons  of  water  per  day  was  obtained.     There  seems 
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tv  be  a  continuous  fiow,  niih  but  little  gaseous  agitacioD.  The  pressure  wj 
carry  lh«  water  to  a  height  of  five  feet  above  the  mouth  of  the  welL  The  vtKJ 
temaitit  at  this  height  till  the  altitude  is  diminished. 

The  drill  record,  which  follows,  as  welt  as  other  interesting  facts,  werei 
isfaed  by  E.  F.  Nave,  Esq.,  of  Fu  Scott: 

Wash-Dirt »5  fieet 

CUy S     " 

Soapsiooe  ...       ts     " 

Slale 3     " 

Coal ..,,,,.«  inches. 

Soapstone 15  feet. 

Slate 2     " 

Coal a  inches. 

Soapstone ....  17  feet. 

Blue  Limesione 3     " 

Soapstone i   ....  95     " 

Soft  Sandstone 5     " 

Soapstone 70     " 

Brown  Sandstone .    .        •  *5     " 

Grey  Sandstone    .   .  ,    , 7     *' 

White  Sandstone 15     " 

Slate II     " 

Fire  Clay   .....  4     " 

Soapstone  and  Clay 10     '• 

Slate  and  Iron-pyrites 5     " 

Flint »3     " 

F)iiil  and  Limestone 14     " 

Crevice 14  inches. 

Limestone 4  feet. 

Limestone  and  Flint 75     " 

Very  Hard  Flint 5     '• 

Xtxed  Flint  aitd  Limestooe >s6    '* 

Total 621  feet. 

An  analysis  of  the  water  shows  it  to  have  Ibe  following  cotnposhioaj 
weights  being  estimated  in  grains  per  U.  S.  gaUon  of  331  cubic  inches: 

Hydro-Sulphide  of  Sodium tSS  grains. 

Chloride  of  Sodium 79-47'  " 

Bi-lloraic  of  Soda 1.  J04  " 

Chloride  of  Potassium    . Trace. 

Chloride  of  Lithium   ...  .    .        .   Trace. 

Chloride  of  Magnesium 7-987  " 

Chloride  of  Calcium 787  "• 
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Sulphate  of  Lime 819  griitis. 

BUCiU-boaate  of  Lime 14-338  " 

Bi-Carbonate  or  Magnesii 305  " 

Bi-Caibonate  of  Iron 1.006  *' 

Sulphate  of  SodA Trace. 

Silica 95t  " 

Organtc  Matter , 1.166  " 

Total  Solid* 109.133    " 

Sulphuretted  Hydrogen  Gas Trace. 

Carbooic  Acid  Gas Trace. 

Temperature  of  Water  67^*- 

Tills  may  be  classed  as  one  of  the  sulpho-saline  waters,  containing  borax  and 
lithium  as  rare  ingredients.  Coropaiing  (his  water  with  ihai  of  other  springs  and 
wellsj  we  find  it  to  be  simiUr  to  the  celebrated  "  Blue  Lick  "  Spimg  or  Kentucky, 
except  that  the  ft.  Scott  water  is  tnorc  dilute  and  the  former  does  not  contain 
boraic.  From  a  consideration  of  the  strata  through  which  the  well  passes  and 
the  compoHiion  of  this  water,  It  seems  probable  ihai  it  is  a  mixtuie  of  waters 
from  different  depths. 

Ukiversitt  of  Kansas,  Lawrence,  December,   1884. 
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THE  STREET  PAVEMENTS  IN  KANSAS  CITV  » 


W.    B.    KNIGHT,    C.    E. 

There  is  nothing  more  chaiacteristic  of  a  city,  and  nothing  which  io  such  a 
conspicuous  minncr  marks  the  distinction  between  a  ciiy  in  fact  and  a  city  in 
name,  than  the  condition  of  its  pul)lic  thoroughfares.  It  is  a  sign  more  exten- 
sive and  obtrusive  than  any  oiher  kind  of  public  improvements.  The  difference 
between  a  tlean,  smooth,  easy  riding  carriage-way  and  the  rattle  and  jolt  over  a 
rough  roadway  with  varying  conditions  of  mud  and  dust,  must  inevitably  form 
an  important  factor  io  any  estimate  or  }iiHgnicni  of  a  city.  It  is,  perhaps,  a  dif* 
fereoce  which  may  rank  even  with  climatic  influences  to  effecting  the  prosperity, 
temperament  and  other  characteristics  of  a  population. 

Well  paved  streets  in  a  city  are  at  once  the  exponent  of  Its  commercial  viul- 
ity  and  a  mark  of  the  wise  exercise  of  municipal  power  for  the  conservation  of  a 
most  important  element  of  that  vitality;  an  element  as  important  to  the  health, 
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growth  and  prosperity  of  the  body  politic  and  commCTcial  as  the  free  ctrcuUtiw 
of  blood  ID  the  veins  is  to  the  indtvidusl  man. 

tt  is  the  oliject  of  this  paper  to  describe  as  briefly  as  may  be  done,  the  nia&* 
iier  io  which  this  city  has  paved  its  streets,  the  (xniditious  precedent  and  relative 
thereto,  and  the  extent  to  which  this  kind  of  public  impravcmeiit  haa  been  can- 
ried  in  the  short  space  of  two  years  and  a  half. 

ICansas  City  is  divided  topographically  into  two  distinct  parts,  the  tnaio  par- 
don  of  the  site  being  a  high,  broken  ground,  elevated  loo  to  300  feet  above  U» 
Missouri  River,  and  the  smaller  portion  being  level  "  bottom  land  "  lying  beyood 
the  base  of  the  bluffs  and  only  about  twenty-five  feet  above  low-waler  mark. 

The  lioil  of  the  upper  town  is  a  rather  yellowish  clay  containing  generally  a 
small  proportion  of  silica,  and  most  o(  it  is  suitable  in  its  natural  state  for  mak- 
ing brick  of  fair  quality.  Some  of  it,  however,  contains  too  Urge  a  proportCoo 
of  lime.  It  is  very  compressible  in  its  natural  state,  rapidly  forms  into  ruts  Md 
depresuoDs  under  ordinary  traffic  on  newly  graded  streets,  ci^en  where  formed 
entirely  by  excavation.  It  softens  easily  and  Ivecomes  slippery,  and  i«  o(  greis; 
appearance,  when  moistened.  Flowing  water  washes  it  away  rapidly  and  carries 
a  large  proporiiou  of  it  in  suitpcDsion  to  fill  up  low  places  when  the  curreai  u 
checked.  It  cakes  to  a  hard  crust  under  influence  of  drought  and  summer  sub^ 
pulvciites  to  fine  dust  under  traffic,  and  cracks  open  during  tbe  severe  fiosti  of 
winter. 

The  street  gradients  in  the  main  part  of  the  city  may  be  staled  as  rangiof 
from  two  to  five  per  cent  on  the  nonb  and  south  streets,  and  generally  al>out  half 
u  great  on  the  streets  running  cast  and  west — although  on  some  of  the  latter  are 
found  the  steepest  grades  in  the  city — vaiyit^;  from  six  to  thirteen  per  cent 
These  occur  on  streets  crossing  Main  Street,  and  io  the  central  business  portion 
of  the  city. 

Not  withstanding  these  sleep  gradients,  the  loids  actually  hauled  over  them 
every  day  arc  very  heavy  and  the  wagon  tires  generally  much  below  tbe  proper 
width.  The  city  ordinance  passed  last  year  requires  a  three  inch  width  of  lire  for 
loads  up  to  3,000  pounds,  and  a  four-tnch  tire  for  loads  not  over  6,000  pounds. 
As  a  matter  of  fact,  heu-ever,  loads  of  7,000  pounds  are  commonly  hauled  on 
wagons  with  two  and  three-quarter  inch  tires,  and  the  ordinary  two-borsc  wagoot, 
carrying  loads  of  3,000  to  4,000  pounds,  have  tires  usually  only  two  inches  widt 

The  heaviest  load  of  which  I  have  information  was  hauled  recently,  being  a 
piece  of  machinery  for  the  Cable  Railway  Company,  which  weighed  33,400 
pounds,  and  was  hauled  by  eight  horses  on  a  wagon  with  three  and  tht(»-qusner 
inch  tires.  It  is  estimated  that  13.400  pounds  of  this  load  was  on  the  rcir 
wheels. 

En  the  lower  town  the  natural  soil  is  a  fine,  light  sand,  which  becomes  satv* 
rated  with  water  during  flood  stages  of  the  river  and  in  which  there  has  been  de- 
posited, in  the  artificial  process  of  filling  up,  a  lop  layer  of  clay  and  debris  mtf- 
from  one  to  three  feet  thick. 

The  widths  of  streets  vary  from  fifty  to  ttinety-niike  feet,  a  majority   of  the 
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principal  streets  being  sixty  feet  wide.     A  general  law  of  (he  city  makes  the  road- 
way  thre«-lifths  of  tbe  toia.i  vridih. 

Street  railroad  tracks  are  usually  o(  four  feet  gang*",  laid  four  and  one  half 
feet  apart.     The  lines  are  as  a  nilr.  double  track  on  business  streets. 

Tbe  rock  found  in  and  abnut  the  city  is  a  cofflmon  limestone — most  of  it 
very  soft;  there  «re,  however,  some  ledges  of  hard  blue  limcsionc,  and  one  of 
dark  flint-rock.  At  Argentiae,  about  four  miles  out  of  town,  iind  at  Edwards- 
ville,  are  found  connderable  deposits  of  limestone  in  ledges,  varying  in  quality 
from  soft  calcareous  to  firm  fcrantilar  mck  containing  a  large  percentage  of  silica. 

The  work  of  paving  the  streets  of  Kansas  City  may  be  said  lo  have  beftun, 
properly  speaking,  in  the  aprtug  of  1883.  At  that  date  there  were  ninety-three 
miles  of  streets  within  the  corporate  limits  of  the  city,  of  which  tifleen  miles  had 
been  Macadamized,  the  remainder  being  simply  dirt  roads.  This  work  was  done 
at  intervals  during  the  preceding  ten  or  fifteen  years  under  suhstaniially  the  Tel* 
(ord-MacAdam  specifications,  and  consisted  of  a  layer  of  stores  eight  inches 
deep  roughly  set  on  edge,  with  four  indies  of  stones  broken  to  two  and  one-half 
inches  diameter  spread  on  top.  The  sub-grade  was  not  rolled  or  compacted  in 
aJiy  way.  The  larger  stones  used  were  very  irregular  in  size  and  shape,  aiid 
were  not  carefully  placed.  The  top  layer  was  put  on  in  one  course  without  rolU 
iog  or  binding  in  any  wuy,  and  the  qu&lity  of  the  stone  used  was  generally  of  the 
ooorc  accessible  and  softer  kind. 

This  class  of  work  was  mainly  confined  to  the  principal  thoroughfares  and  is 
very  unsatisfactory  in  its  results.  The  stone  wears  away  rapidly  under  the  heavy 
street  traffic,  or  becomes  pounded  down  Into  the  soft  clay  underneath,  so  that  in 
dry  weather  the  surface  ia  very  rough  and  uneveo,  and  in  wet  weather  the  streets 
are  almost  impassable.  Repairs  have  consisted  of  simply  ducaping  wagon  loads 
of  broken  stones  into  the  worst  holes  »nd  ruts  and  leaving  it  to  be  compacted 
by  the  travel  on  the  street. 

I'he  5rst  cost  of  this  kind  of  street  improvement  was  about  fifty-seven  cents 
per  square  yard.  The  cost  lo  the  city  at  large  every  year  has  averaged,  I  esti- 
mate, $i,oee  per  mile,  although,  probably,  on  some  of  the  main  traffic  streets, 
tbocost  has  been  much  above  the  average.     Correct  figures  are  not  obtainable. 

The  stone  for  repairs  is  furnished  without  first  cost,  and  the  breaking  is  done 
by  tbe  work-bouse  prisoners  at  a  nominal  expense. 

In  the  spring  of  i88a  all  of  the  principal  streets  were  in  very  bad  condition. 
The  first  contract  for  ;>aving  any  street  otherwise  than  by  Macadamizing  was  let 
February.  iSSo,  and  included  that  pari  of  Fifth  Street  between  Broadway  and 
Bluff  Street.  The  specificaiions  called  for  Medina  (N.  Y.)  sandstone,  cut  after 
the  Belgian  form,  six  to  seven  inches  deep,  laid  on  a  six  inch  bed  of  coarse  sand, 
and  with  the  joints  between  the  blocks  filled  with  asphalt  paving  cement.  Theco«t, 
was  I3.50  per  sfjuare  yard.  The  work  was  not,  however,  completed  until  Jan- 
uary, 1883.  Meanwhile  the  second  contract  had  been  let,  in  February,  i88a, 
for  paving  Uiat  portion  of  Wyandotte  Street  between  Filth  Street  and  Ninth  Street 
with  round  white  cedar  blocks,  six  inches  long,  set  on  one-inch  bauds,  bedded 


OD  tbree  icch«c  of  saiul.  The  spaces  between  were  rammed  full  of  sand,  ud  i 
coaliiiB  of  asphalt  paving  cement  spread  over  the  surface.  The  co«  WM  $r:; 
per  square  yard. 

I'hcsc  two  contracts  were  not  preceded  by  any  special  public  considenuca 
of  the  subject  generally,  and  wctc,  as  to  kind,  mainly  the  result  of  accident  aad 
individual  interests. 

The  question  of  the  proper  kind  of  pavemenuforour  streets  came  upiti  Junt; 
1883,  prominently  in  connection  with  the  improvement  of  Sixth  Street,  betwns 
Delaware  and  Blufl"  Street.  This  street  had  just  been  regraded  so  as  to  form  1 
Dew  avenue  for  travel  to  and  from  West  Kansas,  and  viih  the  expectation,  whid 
has  since  been  realized,  that  it  would  immediately  become  a  nuin  thoroughfare  aod 
leading  business  street 

Under  the  law  of  this  city,  the  paving  of  any  street  cannot  be  done  by  ike 
authotities  until  the  owncn  of  properly  a.\oiif  the  street,  rcpresencing  the  major- 
ity of  the  front  feet  (exclusive  of  non-resident  ownership)  shall  formally  petitino 
the  common  council  to  have  ihe  work  done.  It  is  alio  necessary  that  the  prvp- 
eny-owners  shall  specify  substantially  what  kind  of  pavement  tbey  want  hid 
down.  The  entire  cost  of  the  work  is  assessed  against  the  property  fttintiDg  oo 
the  street. 

The  property  •Owners  on  Sixth  Street  selected  a  committee  to  consider  the 
various  kinds  of  pavements  su^ested,  and  finally  decided,  upon  my  recommeod- 
ation,  to  put  down  a  substantial  concrete  base  nine  inches  thick,  with  a  ceiat 
block  seven  inches  long  for  a  wearing  surface.  The  specifications  which  I  pre- 
pared at  this  time  have  governed,  without  material  change,  all  work  of  this  char- 
acter done  since  then,  excepting  that  the  thickness  of  the  concrete  foundalioo  is 
made  on  some  streets  six  inches,  instead  uf  nine,  3S  on  Sixth  Street,  and  m-ioch 
blocks  have  been  put  down  on  some  of  the  streets  instead  of  seven.  The  lead- 
ing features  of  the  cedar  Mock  pavement,  put  down  in  this  city,  arc  as  fslkiws; 

The  roadway  is  excavated  to  proper  depth,  and  made  to  conform  to  the 
shape  to  b«  given  to  the  finished  surface  ol  the  pavement.  Care  is  taken  to 
secure,  as  far  as  possible,  uniform  density  of  the  sub-grade,  by  the  use  of  a  twfr- 
ton  roller,  (the  only  one  available),  and  by  filling  in  soft  spots  with  broken  stone 
and  ramming  them  down  into  the  soil. 

On  this  sub-grade  is  placed  a  layer  of  hydraulic  cement  concrete  nine  taclMs 
tbick  on  some  streets,  and  six  inches  thick  on  others,  depending  principally  00 
the  character  of  the  formation,  location,  and  character  of  the  street,  whether  it 
is  a  buiiness  thoroughfare,  or  a  street  in  a  residence  part  of  the  city.  In  an  euep- 
clonal  instance  the  depth  of  the  foundation  has  been  reduced  to  four  and  one-bsU 
inches  by  the  {.roperty-owners,  although,  generally,  the  popular  disposilion  kai 
been  in  favor  of  the  nine-inch  base  on  streets  of  all  kinds. 

The  concrete  is  composed  of  five  pans  by  measure,  of  clean  limestone,  brokca 
to  go  through-a  two  and  one-half  inch  ring,  and  two  parts  of  clean  coarse  river' 
sand,  with  one  part  of  approved  hydraulic  cement.  The  sand  and  cement  are 
thoroughly  mixed  dry,  and  then  wet,  and  the  mortar  spread  over  the  stones,  whidi 
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are  spread  out  in  a  Uyer  in  a  box.  The  mass  ts  then  thoroughly  mixed  logethec 
andloadcdoutinloa  ivhcellHrTOw,  deposited  in  place,  and  rammed  until  iheinorur 
flushes  to  the  surface.  The  cemetii  is  required  to  stand  thirty-five  pounds  tensile 
strain  per  square  inch  after  twentjr-foiir  hours.  The  brands  used  have  been 
"Fort  Scolt,"  Kas.,  "  Milwaukee,'*  and  various  kinds  of  Louisville.  On  the 
surface  of  the  concrete,  which  is  made  to  conform  to  surface  of  street,  a  layer  of 
sand  is  sprvnd  about  one-half  inch  deep,  or  sufficient  to  iill  up  all  the  minor  irreg- 
ularities of  the  surface  of  the  concrete,  and  make  an  even  bearing  for  the  blocks. 
The  blocks  are  of  white  cedar,  rarying  from  four  to  eight  inches  in  diameter, 
and  arc  required  to  be  cut  from  good  sound  live  timber.  Tbeyare  usually  seven 
inches  long  when  set  on  nine  inches  of  concrete,  and  six  inches  on  the  lighter 
base,  'lliey  are  sawn  with  parallel  ends  by  gang  saws,  and  are  laid  up  as  close 
together  as  practicable  in  the  street.  'I'he  interstices  between  the  blocks  are 
twice  swept  full  of  gravel,  which  ranges  in  size  from  one-quarter  tothree-quaiters 
of  an  inch,  and  rammed  down  with  round-pointed  iron  tods.  After  the  first 
ramming,  the  surface  of  the  block  is  made  smooth  and  uniform  wherever  it  may 
be  uneven  by  going  over  it  with  a  light  paving  rammer. 

Asphalt  paving  cement,  composed  of  coal-tar,  distilled  at  300**  to  400^,  and 
mixed  with  fifieen  percent  of  mineral  xsphalt,  is  poured  hot  over  the  pavement, 
filling  up  all  the  minor  interstices  between  the  blocks.  A  thin  coating  of  sand  is 
then  thrown  over  the  surficc  before  the  asphalt  dries. 

The  lim  prices  at  which  this  kind  of  pavement  was  lei  were  $3.35  and  $1.96 
per  square  yard,  for  p.ins  of  Fifth  and  Sixth  Streets,  in  the  spring  of  1S83.  This 
was  for  seven  inch  blocks  on  nine-inch  concTctc.  Since  then  the  cost  of  this 
work  baa  been  constantly  decreasing  with  each  successive  letting.  The  U&t  work 
contracted  for  was  let  at  $3.44,  and  the  average  price  paid  during  the  season  was 
$1.56,  For  six-inch  blocks  on  six-inch  concrete,  the  price  has  varied  from  $3.  ]> 
on  the  first,  to  $1.  iS  on  the  last  contract  let. 

The  ordinary  wages  for  common  labor  has  been  $1.75  per  day.  The  mater- 
ials used  cost  about  aa  follows:  Scvcn-iiich  cedar  blocks,  eighty  to  eighty-fire 
cents  per  square  yard  measured  in  the  street,  and  six-inch  blocks  about  seven- 
teen cents  less.  For  gravel,  ten  to  twelve  certs  per  square  yard  of  pavement 
with  seven-inch  blocks.  For  asphalt  paving  cement,  fifteen  to  eighteen  cents 
per  yard.  The  broken  scone  for  concrete  costs  $1  per  cubic  yard,  and  sand 
about  the  same.  Cement  vanes  from$[  to  $1.15  per  banelof  about  a6o  pounds, 
The  concrete  in  place  is  worth  about  $3.50  to  $3.75  per  square  yard.  One  block 
of  seven-inch  ced;ir  block  pavement  has  been  laid  during  this  year  on  one-incb 
boards  with  four  inches  of  sand  underneath  at  a  cost  of  $1.95  per  square  yard. 

Observations  of  the  wear  of  cedar  block  pavement  with  concrcic  t>a3e  show  a 
good,  smooth  surface  and  very  uniform  wear. 

Blocks  taken  up  at  the  interitection  af  Fifth  and  Main  Streets,  in  the  center 
of  the  business  part  of  city,  eighteen  months  after  laying,  showed  a  very  regular 
wear  of  onequartet  to  ihree-cJKhths  of  an  Inch.  Blocks  taken  up  for  water  and 
gas  connections  on  the   most  crowded  parts  of  Fifth  and  Sixth   Sirceu,  where 
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nearly  all  the  heavy  loads  are  c»n6oed  to  the  ten  and  one-half  Toot  strip  of  pav- 
ing between  ihe  railroad  track  and  the  curb,  show  a  wear  of  about  tfaicc<c^bti 
of  an  inch  in  nearly  two  years. 

Th«re  has  been  do  repairing  doue  on  these  stieets,  and  there   ta   no  indio- 
tion  that  any  will  be  for  some  time.     At  all  places  where  the  pavement  has  b(<tB, 
broken  into,  the  concrete  isi  found  to  be  hard  and  compacL     la   one  in: 
was  carrying  the   traffic  of  the  street  over  a  hole  four  feet  acrow  uiideri 
The  bituminous  concrete  between  the  Mocks  has  always  appeared  wdl  fiomked, 
with  but  few  voids  occasionally  near  the  bottom.     The  blocks  are  so  iboroogUy 
fastened  together  that  sections  of  four  to  six  square  feet  have  been  taken  ap  witlt 
oat  bicalcing.     No  swelling  of  the  blocks  and  raising  from  the  concrete  has  been 
observed.     In  very  cold  dry  weather  Rnc  cracks  ap|>car  running  nearly  directlf 
across  the  surface  of  llic  pavement     *I~hey  usually  occur  on  steep  grades  and  opCK 
from  one  to  one  and  one-half  inches  if  the  extreme  tow  temperature  coDtintto, 
but  close  up  again  with  warmer  weather. 

The  first  stone  pavement  laid  after  the  Medina  stone,  on  a  part  of  Ftfth 
Street,  was  on  a  part  of  Bluff  Street.  Owing  to  the  exceptional  location  of  ihii 
street,  no  petition  from  adjoining  property -owners  could  be  expected,  and  to 
view  of  the  public  importance  of  ilitt  thorotiglifare  an  appropriation  of  $15,000 
was  made  out  of  the  general  fund  to  pave  it.  It  was  expected  that  a  sufficiml 
thickness  of  the  old  MacAdam  metal  would  be  found  to  form  a  good  foundatioit 
00  most  of  this  street,  considering  the  tons  of  broken  stone  that  had  been  hauled 
there  during  the  previous  years.  In  the  absence  of  this  the  specifications  calW 
for  a  six  inch  concrete  foundation,  which,  in  fact,  was  found  necessary  over  the 
whole  street.  On  this  was  placed  a  layer  of  two  to  four  inches  of  sand.  RecUO- 
gular  blocks  of  the  Argentine,  or  other  good  quality  of  native  Mune,  was  used  tor 
Ihe  wearing  surface  on  my  recommendation.  The  work  could  not  be  put  under 
contract  until  late  in  the  season,  and  consequently  the  eastern  h^f,  below  Stxth 
Street,  was  prosecuted  during  the  worst  kind  of  winter  weather — with  the  sab 
grade  contttaruly  wet  from  side-hill  drainage,  rains  and  snow,  and  was  du{{  up  to 
considerable  extent  by  the  gaa  company. 

New  qu.irriefi  were  opened  and  much  of  the  stone  lud  in  frosty  coodttioD  OB 
frozen  sand;  only  the  mo-st  urgent  public  necessity  could  justify  doing  the  work 
under  these  circumsunccs.  The  western  half  remained  unpaved  and  in  nearly 
impassable  condition,  until  early  in  the  following  spring.  Meanwhile  the  latfc 
volume  of  the  heaviest  traffic  in  the  city  was  turned  on  to  the  new  pa%'emcnt. 
This  pavemeni  cost  $1^5  per  square  yard,  or  about  $3.35  exclusive  of  the  con- 
crete base. 

A  tine  of  thiee-inch  agricultural  tile  drain  pipe  was  laid  along  eadt  side  df 
the  street  near  the  gutters — that  on  the  east  side  being  for  the  purpose  of  drain- 
ing the  wcl  soil  at  Uie  base  of  the  hill,  along  which  it  runs— and  tliat  on  the  west 
side  for  sub  drainage  and  protection  of  retaining- wall. 

Observations  of  the  wear  of  this  paving  show  numerous  minor  depres- 
sions of  the  surface,  princijMlly  along  the  east  side,  and  are  due  partly  to  unequa) 
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wear  of  (he  blocks,  end  paitly  to  settling  of  some  of  the  numerous  excavations 
made  and  )m;)erfectly  refilled,  juu  in  advance  of  the  pavement.  The  principal 
objection  to  this  sionc  is  the  variations  in  quality  and  consequent  unequal  wear. 
Although  the  clFort  was  made  to  secure,  bj'  inspection  at  the  quarries  and  on 
the  ground,  unirormity  in  quality,  still  the  result  shows  that  thts  has  not  been 
fuUv  attained,  and  Is,  1  thinli,  impracticable  for  large  quantities  under  the  exist- 
ing condii  ions.  A  large  propoilion  of  the  stones  indicate  good  wearing  qualities, 
and  will  jirobihly  last  for  fifteen  yvars,  but  the  more  rapid  wear  of  the  softer 
kinds  makes  a  rough  pavement  and  brings  undue  wear  u|X>ii  the  others. 

Tins  material  is  extensively  used  by  the  street  railroad  companies  foi  paving 
between  their  tracks,  without  any  special  selection  as  lo  quality  used  or  shape  of 
blocks,  and  without  adequate  foundation  or  care  in  laying. 

A  very  superior  quality  of  sandstone  block  pavement  has  been  laid  during 
the  past  season  on  Union  Avenue.  The  stone  is  a  Grtu,  smali-graiiied,  inetamor- 
pbic  ssndEloQc  of  pinkish  color,  quarried  in  thefoot-hillsor  the  Rocky  Mountains, 
Id  Boulder  County,  Col.  It  lies  in  well  defined  and  fully  separated  ledges  vary. 
ing  in  thickness  from  one  inch  to  several  feel.  The  ledges  selected  for  paving 
stones  are  from  three  to  four  and  a  half  inches  thick,  aud  the  blocks  arc  cut  out 
itom  eight  to  twelve  inches  long  and  six  inches  wide.  The  Union  Avenue  pave* 
tnent  has  a  concrete  base  of  nine  inches,  with  two  inches  of  sand  on  top,  and  has 
the  joinu  swept  full  of  sand.  The  side  joints  are  smooth,  corresponding  to  the 
natural  top  and  bottom  beds  of  the  stone  in  place,  and  the  ends  re-cut  to  lay  to 
ooe-half  inch  joint. 

This  pavement  cost  $5.38  per  square  yard,  or  about  $4. 25  exclusive  of  con- 
crete. The  stone  costs  on  cars  here,  about  $2.50  per  square  yard,  measured  w 
laid.  Portions  of  this  pavement  that  has  been  under  heavy  and  continuous  traffic 
since  first  put  down,  indicate  excellent  wearing  qualities.  A  pan  of  Mulberry 
Sucet,  West  Kansas,  has  also  been  paved  with  this  stone,  on  a  ninc-incb  bed  of 
sand,  with  a  well  preparad  sub-grade.  East  Ninth  Street,  from  Main  to  Grand 
Avenue,  is  now  being  paved  with  the  same  material,  on  six  inches  of  concrete. 
The  grades  on  these  two  blocks  are  eight  and  thirteen  per  cent. 

Walnut  street  from  Twelfth  lo  Twentieth,  about  4,600  feet,  was  raacadam- 
ixed  laKt  year.  The  stone  was  carefully  selected  for  hardness,  and  was  broken 
10  siie  from  three  and  one-half  inches  to  two  inches.  They  were  spre.id  on  io 
three  layers,  one  of  five  and  two  of  four  inches  each,  making  a  thickness  when 
rolled  of  thirteen  inches  at  centre  of  roadway,  and  eight  inches  at  ijuttcrs.  The 
top  layer  is  of  very  hard  flinty  rock  and  was  mixed  with  a  binding  material  of 
saod  and  clay  ;  the  only  roller  available  was  an  old  one  weighing  about  4,000 
pounds  and  was  altogether  too  light  to  compact  the  metal.  There  was  consider* 
able  travel  over  this  street  while  the  work  was  in  progress,  foimiug  well  defined 
nits  in  the  Iook  stones  along  the  center,  llie  street  has  been  carrying  a  large 
aod  heavy  traffic  for  a  year  now,  and  is  in  very  good  condition,  although  it  has 
had  no  repairs  at  all.     This  work  cost  sixty-three  cents  per  square  yard. 
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A  jKirtion  of  Hickory  Street,  in  West  Kansas,  about  blUf  a  milt:  long,  ws 
paved  under  the  Telford^  Mac  Adam  jpecifications,  at  icosl  of  seventy  eight  ccr» 
per  square  yard.  It  has  had  no  repairs  since  completed,  and  has  been  cairjmii 
a  very  large  traffic  with  reasonably  saii»fiicIOTy  resulb.  The  character  of  cb 
pavement  on  these  two  streets,  was  due,  in  the  case  of  Walnut  Street,  to  tk 
strong  preference  of  a  few  active  propeny-owoera;  and  in  the  case  of  Hiciott 
Street  to  the  impracticability  of  getting  a  majoiitf  of  the  property-owners  to  agri 
upon  ^nj  belter  kind. 

A  large  amount  of  good  macadam  pavement  might  properly  be  put  down  < 
certain  strccis,  provided  the  city  had  a  heavy  steam  roller  to  ose  in  constmctimi 
and,  in  addition,  a  well  organized  and  equipped  force  to  make  repurs.     Uodcr 
present  circum<iUnces  I  thinic  it  is  bad  policy  to  improve  streets — especially  b' 
ness  streets  like  ihe«— in  this  way. 

All  the  materials  used  and  the  execution  of  the  work  is  under  constant  super- 
vision— one,  and  frequently  two,  insjjcctors  l>eing  assigned  to  each  piece  of  wort 
The  whole  work  isuaderihe  immediate  charge  of  the  Superintendents  of  ContirK- 
tion,  and  care  it  taken  to  insure  good  workmanship  and  a  substantial  comptiaoce 
with  the  spccificaitons  throughout. 

The  drainage  system  of  the  street  surface  is  from  the  center  each  way  to  Ihe 
gullers,  aod  along  the  gutters  lo  sewer  inlets  at  nearest  street  corners. 

The  standard  form  for  paved  streets  makes  the  pnvenient  at  the  center  d 
the  ttreei  level  with  ihe  curbs,  and  thence  sloping  down  on  curved  lines  lo  eight 
inches  below  this  level  at  the  curb  line,  excepting  in  the  case  of  macadam  streeti, 
which  arc  designed  lo  have  twelve  inches  fall  to  the  gulter.  Considerable  vsra- 
itoo,  however,  is  found  to  be  necessary  on  account  of  the  exi.ftence  of  single  oe 
double  lines  of  street  railway  tracks  along  the  center  of  the  roadway,  and  fit- 
quently  on  account  of  streets  where  the  old  established  grade  varies  from  "  Icnl 
across  "  lo  three  feet  higher  on  one  side  of  the  roadway  then  on  the  other.  Son* 
modifications  are  advisable,  too,  incases  of  steep  longitudinal  grades,  but  the  g«' 
eral  purpose  has  been  not  to  make  the  cross-slope  greater  than  eight  indies  in 
eighteen  feet,  and  to  make  the  gutter  not  lesf  than  six  nor  more  than  twelrc 
inches  deep. 

Siarting  la  toe  spring  of  iSSs  with  seventy-eight  miles  of  dirt  streets  out  of 
the  total  of  oinety-ihrcc  miles  in  the  city,  and  the  rctnaining  fifteen  mile*  of  dd 
Telford-MacAdamiied  streets  which  included  all  of  the  business  streets,  the  «otk 
of  paving  done  since  then  has  been  at  follows: 

Utl«>p*v«L  Com. 

In  1881 0.98  $31-137 

In  1S83 X.63  M»-7S5 

In  tS&4 9.03  44).  167 

Tou) 13.64  $60(1.059 

Wc  have  taken  up  five  and  two-thirds  miles  of  old  MacAdam  pavemcnUW^ 
replaced  them  with  stone  or  wood  blocks. 
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MUM. 

There  are  now  in  the  city,  of  old  MacAdam  p«ve- 

nent,  about 9.3 

Of  new  MacAd-im i.j 

or  cedar  blocks  on  concrete  foundation 9.6 

Uf  stone  blocks  on  plank  foundation 0.64 

Of  stone  blocks  on  concrete  foundation 0.7 

Of  cedar  blocks  on  sand  foundation      ......  e.4 

Total  paved  streets 31.94 

Moat  of  this  n-ork  has  been  done  on  streets  in  the  business  part  of  the  citj. 
The  work  projected  for  next  year  will  probably  increast  our  mileage  of  paved 
tireets  by  eight  or  ten  miles,  although  as  the  iniuaiive  of  thisi  maiiei  must  in 
every  case  \k  ukcn  by  the  owners  of  (iroperty  on  the  streets,  it  is  difficult  to 
predict  what  the  extent  of  work  will  be. 

Excavations  in  newly  paved  »treela  liave  been  carefully  attended  to  with  the 
object  of  preventing  thi;  prolific  source  of  destruction  to  pavements.  Permits 
are  only  given  to  paniec  who  have  obtained  a  proper  license  after  Hiing  a 
bond  of  $t,ooo  and  dcjinslting  $35  in  cash  with  the  city  trcasorer,  subject  to 
the  order  of  the  city  engineer.  The  conditions  I  have  required  of  all  parties 
who  desire  to  make  excavations  tn  jiavcd  streets  for  %aa,  water  and  sewer  con- 
nections, provide  that  the  trenches  shall  be  reRlled  with  small  broken  stones, 
mixed  with  only  a  moderate  proportion  of  clay,  pnt  in  and  thoroughly  rammed  in 
twelve  inch  layers.  Tlic  sides  of  the  excavation  at  the  top  arc  sloped  out  and 
double  the  original  thickness  of  concrete  put  in,  and  the  blocks  replaced  in  a 
workmanlike  manner.  A  special  inspector  is  employed  for  the  purjmsc  of  secur- 
ing good  work.  As  a  rule,  this  has  been  accomplished  and  the  pavement  restored 
to  Us  original  condition  and  without  stibsequent  settlement.  This  is  considered 
a  very  important  maitcr,  and  the  requirements  arc  based  upon  the  principle  that 
BO  individual  has  the  right  to  dunage  a  street  pavement  if  it  is  practicable  to  pre- 
vent it.  The  Water-Works  Company  and  tlie  Gas  Company  have  a  general 
right  to  dig  up  the  streets  without  legal  restrictions,  which  is  essentially  wrong 
in  principle,  but  practically,  in  this  city,  these  companies  have  usually  manifested 
a  disposition  to  comply  with  proper  requirements. 

The  general  law  of  the  city  requires  that  railroad  companies  shall  pave  tbe 
space  between  the  rails  of  all  tracks,  and  a  space  of  eighteen  inches  on  the  oat- 
side  of  each  rail  in  the  s.ime  manner  as  the  roadway  outside  of  such  tracks  may 
be  paved.  Great  difliculiy  has,  however,  been  experienced  in  getting  this  work 
doae  right,  and  practically  the  paving  done  by  the  companies  is  of  ■  very 
lafcrior  kind. 

A  good  deal  of  special  argument  has  been  made  against  the  ute  of  concrete 
on  thai  portion  of  the  street  10  be  paved  by  the  company,  as  impracticable,  but  I 
am  of  the  opinion  that  it  is  not  quite  practicable  to  use  the  concrete  foundation. 
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but  (hat  it  is  eminently  desirable  that  tt  should  be  so  done,  and  that  the  foued*- 
tion  for  all  the  paving  shoald  be  uniform  on  every  part  of  the  street. 

Some  modificiUtOD  of  the  present  method  of  track  con&iructioli  is  adv 
along  streets  with  x  concrete  bue.  and   it  would  appear  to  be  a  good,  so«: 
principle  of  public  policy  that  the  iraclc  paving  should  be  made  to  conform  to  t 
street  work,  rather  than  ihjt  a  special  and  objectionable  niodification  should 
made  to  suit  the  interests  of  the  railroad  conii|>anies. 

In  coaclusioD,  1  would  eiprcas  my  o]>inion  that  the  use  of  the  concrete 
which  is  a  characteristic  feature  of  street  )>aven)ents  in  this  city,  is  ritiht 
proper.  It  is  the  must  essential  feature  of  a  good  street  pavcfncnt,  and  it  is 
worthy  that  this  foundation  should  meet  with  such  popular  approral,  and 
this  new  city  should  be  the  first  in  the  country  to  start  right  in  this  vexed  prob- 
lem of  street  paving.  The  main  part  of  the  street  pavement  ia  down  for«I] 
lime,  and  the  wearing  surfiice  may  be  renewed  when  worn  out,  or  changed  ud 
implored,  at  may  be  hereafter  deemed  best,  at  com p rati vely  tmatl  cost. 

I  venture  the  prediction  that  Kansas  City  will,  if  this  plan  is  continued, 
waste  less  money  and  profit  more  by  the  experience  of  the  world  in  this  natter 
than  any  other  city  that  can  be  named. 


A  NEW  STREET  CAR  KAIL. 

The  owtiers  of  light  vehicles,  the  street  car  companies,  and  the  stranger  vitb* 
in  our  gates  will  be  glad  to  be  informed  that  a  tramway  rail  has  tieeu  invcntol 
which  not  only  admirably  serves  the  purpose  for  which  it  is  designed,  but  can  be 
laid  in  such  a  way  as  to  leave  the  street  as  smooth  as  though  it  was  not  thcR- 
A  rail  of  this  kind  is  now  in  almost  general  u^e  in  the  principal  cities  of  Crcai 
Briutn,  and  Is  found  to  work  admirably.  Its  cost  is  not  greater  than  that  trf  (lie 
very  objectionable  T  rail  now  in  u^  hercj  it  can  be  laid  in  almost  any  kind  of 
asphalt,  macadam,  or  stone  block  pavement  without  wooden  tics  or  sthafenr 
and  when  once  laid  becomes  almost  permanent. 

Leaving  out  nttogeihcr  the  dsm»gc  done  to  vehicles,  the  question  wbetberar 
Dot  the  beautiful  streets  of  our  city  arc  to  be  ruined  by  these  tramways  b  OM 
which  should  be  carefully  considered.  I  remember  very  well  the  ap;»earance  o< 
tome  of  our  streets  when  1  left  home  last  summer.  On  Pennsylvania  .\vefiBe 
the  unsightly  appearance  of  the  cobble'Siones  and  the  paving  adjacent  lo  tberuh 
made  a  disagreeable  impression.  In  some  places  the  concrete  extended  lo  the 
raits,  and  in  other  places  atunewuik  extended  for  a  short  distance,  aliematiaf 
with  the  concrete.  In  some  places  whole  sUbs  of  stone,  four  or  five  iochcs  wid( 
and  four  feet  long,  were  placed  next  to  the  rails.  There  was  no  symmetry  whst 
ever  in  the  whole  track  and  it  tecemble'd  altogether  an  immense  patchwurk. 
When  repairs  were  made  no  attention  seemed  to  have  been  paid  to  making  the 
track  even  or  level,  and,  in  cunaequcnce,  numerous  hillocks  of  cobble  stona 
were  ilic  result.     On  Seventh,  Ninth,  and  F  Streets  these  evils   were   increased 
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by  the  numerous  niis  in  the  space  between  the  irjicke  as  well  as  along  tide  tlie 
rails.  These  ruis  were  caused  bjr  wagons  baring  %  broader  gauge  than  the  tracks 
being  compelled  to  make  use  of  them  for  various  icawinK.  I  suppose  these  mat- 
ters have  not  claimed  the  intention  of  the  commissioners. 

The  trarawa)-s  in  Uivcrpoo!  are  the  perfection  of  the  system  employed  on 
thia  side  of  the  water,  and  I  will  endeavor  to  give  j'Oti  a  ciude  idea  of  their  ap" 
pearance  and  construction.  The  IJveriioot  lines  as  now  laid  arc  conclusive  proof 
that  wlicn  tramways  ate  well  designed  and  properly  constructed  there  is  not  the 
slightest  impediment  even  to  the  narrowest-wheeled  vehicles.  The  fortnatioa  of 
the  proverbial  rui  is  impossible  with  this  tramway  and  after  completion  it  presents 
a  9ymmctric.1l  and  smooth  surface  01'  great  durabilii}'.  The  grooved  rail  I  have 
mentioned  is  best  shown  by  the  following  illustration,  and  in  connection  with  it 
I  have  drawn  the  wheel  in  use.  The  groove  U  about  three-quarters  of  an  inch 
wide  and  (he  llangc  is  in  the  middle  of  the  wheel : 


T^sS 
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Fig. 
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The  following  figure  represents  a  section  of  the  foundation  and  the  track 
as  completed.  It  will  be  seen  that  (he  rail  is  flush  with  the  granite  blocks  and 
ihe  latter  on  a  level  with  the  surface  of  the  pavin|j  of  the  street,  which  in  Wash- 
ington would  be  the  concrete  shown  in  llie  illustration  : 


*wfti*T*: 


B    UXU     HLC  ?(S 


t>^/^(yAif^:^x^ 


Fio.  a. 

The  bed  or  foundation  consists  of  concrete  mixed,  and  laid  in  the  manner 
usually  adopted  for  our  street  work,  and  formed  to  within  about  seven  inches  of 
the  surface  of  the  street.  The  surface  of  the  concrete  is  carefully  finished  to 
the  exact  cro«s  section  of  the  paved  roadwaj'.  This  concrete  consists  of  six  parta 
of  perfecliy  clean  river  or  iei  |>iavel,  and  eight  of  hard  stones  broken  ax  angu- 
larly as  possible,  to  one  part  of  Portland  cement. 

The  space  between  the  rails  and  track  and  for  eighteen  inches  on  either  side 
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of  llie  roadwaj'  is  pnved  wiih  Belgian  lilocka.    The  mis  are  squared  ihroughoai. 
occurateljr  gauged  and  laid  in  siru'ght  and  properijr  bonded  courses,  and  eroiW 
bedded  in  concrete.     The  joints  or  tbe  Kts  are  filled  with  i:cincnt.     The«c  bio  '- 
resting  on  &  firm  foundation,  there  Is  no  possibility  of  the  stttUng   of  tlie  i'  > 
war. 

The  cost  of  building  a  tramway  of  this  kind  is  imall  in  compariflon  with  ia 
great  durability  and  the  great  blessing  it  would  be  to  the  public.     If  ititi  m»\ 
way  is  introduced  in  America,  and  in  Wasliin^jton  |>articularl),  it  will  Itc  au«- 
pietc  luccess  and  give  entire  satitsfaction  to  the  public. — Cerresptrndtnt  tValimi 
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THE  PROBLEM  OF  RAPID  TRANSIT  SOLVED  (?) 

Mr.  John  R.  Abbe,  an  engineer  of  St.  Louis,  has  proposed  a  scheme  fcr 
rapid  transit,  which  for  ingenuity  and  magnitude  exceeds  any  yet  offered  to  tbt 
public.  It  is  the  result  of  two  and  one-half  years*  labor  commenced  while  a 
Manchester,  England,  and  finally  conclitded  in  St.  I..ouis. 

The  first  condition  requisite  for  this  great  railway,  according  to  Mr.  Abbeb 
that  the  rond'bed  have  no  curves  of  less  than  3,000  feet,  and  no  grades  of  cdok 
than  twenty-seven  feet  (o  the  mile.  This  would  in  the  construction  of  the  loiii 
necessitate  the  removal  ormount&ini  and  the  Ailing  up  of  valleys,  but  these  «r 
sonic  of  (he  obstacles  that  the  capital  required  is  expected  to  overcome.  Tic 
reason  for  making  the  curves  so  gradual  and  tho grades  so  slight  is,  u  maybe 
easily  conceived,  on  account  of  the  tremendous  rate  of  speed  at  which  this  ideil 
express  train  will  travel.  It  is  also  ncccKsitatcd  in  part  by  the  width  of  the  uwi. 
which  will  be,  when  constructed,  nine  feci  between  the  outer  rails. 

lliese  rails  will,  when  laid,  be  of  otdinary  pattern,  though  heavier  than  ik 
ordinary  rail,  or  with  a  face  of  about  four  and  a  half  inches.  Midw.iy  betweeo 
the  outer  rails,  will  rest  another  of  the  same  weight,  bat  dilTerent  in  paittni, 
being  angled  on  both  sides  from  tbe  top.  The  reason  for  hiring  this  rail  angled 
b  that  on  either  side  of  ii  may  run  friction  rollers  connected  with  the  as. 
which  will  thus  be  guarded  against  the  likelihood  of  a  le.ip  into  spa<.«  when  iti* 
progressing  at  the  rate  of  three  miles  a  minute  between  the  two  great  metropoli- 
tan cilies  of  the  Uniied  States.  All  three  of  these  rails  will  be  seven  inches  high, 
*with  a  base  of  seven  and  one-half  inches  resting  on  lies  of  metal.  The  entsr 
road-bed,  when  laid  out,  will  be  fenced  in  ftom  communication  with  the  world 
and  all  cities,  towns,  streets,  coutitry- roads,  and  cattle  will  have  to  keep  ootcf 
the  path  lest  they  should  delay  the  progrem  of  the  ideal  express. 

The  road-bed  having  been  laid  out.  the  ties  and  rails  placed  in  position,  and 
a  glass  roof  pLiced  over  the  whole.  Mr.  Abbe  presented  a  plan  of  the  engine  and 
cars  which  are  expected  to  overcome  the  forces  of  nature,  or,  rather,  tittluc  bcr 
power  in  overcoming  the  obslacks  which  she  has  placed  in  the  way  of  rapid 
travel.    The  care  which  takes  but  a  passive  part  in  the  performance,  ii  iraip 
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plated.  The  first  »».m  may,  in  honor  or  the  event,  be  lilver-pUted,  but  the  gen- 
eral idea  is  ihal,  for  ihc  preservation  of  lh«  cars,  ihcy  be  covered  wiih  sheets  of 
metal  or  be  constnictcd  of  metal  ihroughouL  The  geaeraJ  shape  of  the  convey- 
mncc  will  be  that  of  a  cigar. 

For  the  engine  which  is  to  travel  orcr  the  rails  at  such  a  tremendous  rate  of 
speed,  Mr.  Abhc  has  devised  several  improvements  in  cyhnders,  valves,  seats, 
etc,  which,  as  they  are  of  value  to  him  and  he  hopes  to  have  them  patented 
some  day,  arc  not  described  here.  The  general  appearance  of  the  engine  is  that 
of  three  huge  vhecU  preceded  by  a  sluping  frame  and  followed  by  a  tank,  from 
the  top  of  which  rises  a  short  smoke-stack.  The  tank  contains  the  water  which 
is  scooped  up  in  transit  from  huge  troughs  between  the  rails.  Through  the  tank 
to  the  smoke-stack  runs  a  pipe  which,  coming  from  the  fire  within  the  boiler, 
beats  the  water  in  advance.  Beneath  this  tank  is  a  center-pin  truck,  with  two 
pair  of  wecls,  a  companion  to  which  supports  the  hcatl  of  the  locomotive.  Upvn 
these  trucks  rests  the  huge  framework,  which  a  bowed  like  a  bridge  and  whose 
oscillalioos,  according  to  Mr.  Abbe,  will  therefore  be  vertical,  and  not  horiioninl. 
The  driving- wheels  which  propel  this  piece  of  mechani»m  arc  to  be  three  in  nam- 
ber,  resting  upon  three  rails.  The  center  wheels  runs  quite  ahead  of  the  other 
twi>,  bitt  the  pistons  which  operate  it  work  from  the  other  side  of  the  same  steam- 
chests  that  furnish  the  power  that  propels  them.  The  driving-wheds  may  be 
flanged  or  not,  according  lo  the  desire  of  the  [Missengers.  The  engine  will  be 
held  ujion  the  tails  by  the  action  of  small  wheels  running  harironialjy  ur  at  angles 
of  45°  on  the  sides  of  the  middle  rail.  The  diameter  of  llie  truck-wheels  will  be 
nine  fceL  The  three  driring-wheeb  will  be  twenty-four  feet  in  diameter,  giv- 
ing a  piston  ipecd  of  1,470  feet  jwr  romute  to  make  the  thre*,-  miles  which  Mi. 
Ahbe  expects  his  machine  to  cover  in  (hat  lime.  "The  shaft  tbai  has  the 
two  whceb,"  according  lu  Mr.  Abbe,  "has  cranks  on  the  inside  of  journals,  the 
center  of  pin  corresponding  with  the  renter  of  engines.  Then  when  engines  arc 
placed  midway  between  the  single  and  double  drivers  allows  the  double  pair  of 
drivers  10  govern  the  machine  when  running,  while  the  single  wheel,  running  00 
the  center  rail,  is  allowed  an  easy  motion  in  conformity  to  the  engines." 

The  engineer  who  manipulatci^  rhe  revere  and  the  cui-ofT  foi  the  ideal  ex- 
press will  occuny  a  position  of  sonte  |iroinincnce,  his  doiAicile  bciii);  placed  be- 
tween two  of  the  big  driving  whceU  and  behind  the  third.  The  fireman  and 
engineer  will  be  widely  separated,  the  Are-lmxes  being  close  10  the  ground  and 
extending  on  cither  side  of  the  forward  driving-wheel.  Thus  the  ergineer  will 
have  tu  be  his  own  lookout.  The  jicculiar  advantages  of  the  pnsiiioo  given  to 
the  cab  are  said  to  be  the  vertical  control  over  the  engine  and  the  supertor  view 
of  (he  Iraek. 

The  engines  will  have  cylinders  30x43  inches  In  diameter  and  the  open  por- 
tions of  the  skeleton  frames  will  be  filled  in  with  a  non-conducting  subsunce  of 
asbestos  and  plaster -of- Paris,  which  will  retain  the  heat  and  prevent  condensa- 
lion  in  the  cylinders.  The  boiler  will  be  pkced  on  the  lower  frame  under  llie 
crank  shafts.     The  coal  bunkers  are  in  the  extreme  forward  end  of  the  machine 
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just  ahead  of  the  fire-boxes.     The  weight  of  the  boilci  is  e\-enly  di»tnbu!ed,  ui . 
by  placing  the  heavy  parts  of  the  machine  so  near  the  rail  a  swinging  motRRi 
prevented  when  ihc  engines  aie  in  operMion. 

In  conclusion  Mr.  Abbe  stales  that  300  pound*  pressure   will    be   neccuuj 
in  the  boiler.     Now  these  innporuul  questions,  be  says,  arise:     Can  such  pisHe- 
speed  be  used  ?    Can  packing  be  made  which   will  stand  such   friction 
meul  bearings  which  will  keep  cool?    Can  steam  be  made  Hsi  cnoii]{h  with 
boiler  in  »uch  a  position  t    Can  men  be  found  to  fire  such  a  machine   or  rua 
Will  people  tide  at  such  a  rate  of  speed?    These,  of  courae.  are   minor  p. ' 
however,  and  easily  overcome.     The  main  questions  have  been  solved  in 
anicle  and  rapid  transit  is  now  an  assured  fact.     It  is  10  be  hoped  that  Mr.  Ahbt 
will  hasten  to  enter  into  a  contract  with  the  projector  of  tlte  tunnel  between  Ea;- 
land  and  America  under  ihe  Atlantic,  &o  that  his  idea)  express  may   in  the  hor- 
after  be  utilised,  not  only  lor  trans-continental  but  for  inter  coniincntal  tra?eL— 


STAMPED  RAILWAY  WHKELS. 


^^V  The  following  account  of  the  manufacture  of  railway  wheels  by   sUmpiogH 

■  the  Blast  Furnace,  Forge  and  Siecl  Works.  Si-  Chamor>d,  is  from  )?rvme  Gtmmk 
I  Jes  Chfmins  de  Ftr,  and  was  [r.^nslaicd  in  the  Bti)>uaclG  of  the  British    Institutioo 

■  of  Civil  Bngineert :  "  The  wheel  centre  is  constiucicd  in  three  operaitons — the 
I  foriQation  of  the  rough  piece,  the  Tolling  into  shape  and  to  the  diameter,  aivd  the 
I  ftntshing  ofT.  Thv  processes  ore  a  little  different  for  working  in  iron  and  in  iteeL 
P  The  deKCription  applies  to  a  wheel  center  o(  ilie  Western  Railway   having  aji  la- 

dulaled  web  of  about  three  feet  in  diameter  and  weighing  495  pounds.  .A 
wrought-iron  pile  is  made  up  of  six  layers  of  bars,  eight  inches  by  four  wide,  eol 
10  a  circle  twenty  inches  in  diameter,  placed  between  two  flat  nngs  of  iron,  oae 
above  and  one  below  the  six  layers,  keeping  them  in  and  binding  them.  Tbm 
rings  of  one  and  unC'half  inch  square  iron,  seven  or  cigbi  inches  in  diaotem. 
arc  piled  upon  the  layers  as  materials  for  Ihe  nave.  After  the  hammering  for 
the  first  heat,  the  slab  is  inverted  and  three  more  rings  are  placed  on  the  other 
side  for  the  other  portion  of  the  nave,  and  for  the  second  heal.  With  two  nwre 
heats,  making  four  heats  in  all  and  6ve  or  six  blows  of  ihe  hammer  io  each  heat, 
the  forging  is  completed.  The  central  opening  is  punched  out  in  ihe  openiioo 
ofsUnnping.  For  the  manufacture  of  steel  centers  a  very  mild  atccl  is  ttK^ 
having  a  tensile  strength  of  from  tweniy-five  tons  to  thirty  tons  per  square  xaA, 
and  an  extensibility  of  twenty  per  cent.  A  special  ingot  weighs,  for  one  of  the 
Western  wheels,  530  pounds.  The  work  is  done  in  two  heats.  The  injot  n 
heated,  in  the  course  of  an  hour  or  an  hour  andahalf.  to  a  whitc-ycllow.  Ilk 
placed  for  hammering  in  the  position  it  occupied  in  the  mold,  and  any  Uo«a 
holes  that  may  }>c  present  in  the  bloom  are  likely  to  be  removed  in  pierciog  tat 
the  nave.     Kach  hammuriDg  requires  from  five  to  ten  minutes;  the  second  \»x\ 
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Only  requires  tweniy  minum.  The  rim  and  the  web  are  rolled  to  form  In  one 
hciLt  by  rollers  similar  to  those  employed  for  rolling  tires.  In  lite  same  heat  the 
center  is  finished  under  i  fifteen-ton  himmer.  Steel  centers  are  annealed  by 
being  raited  lo  a  cherry-rwd  heat  and  cooled  slowly,  covered  by  iron  plates. 
Centers  of  steel  and  of  iron  have  been  tested  for  strength  by  the  falling  of  a  weight 
of  seven  tons  upon  the  nave,  the  center  being  supported  horizontally  at  the  nm. 
The  stee)  center  resisted  without  fracture  3  to  blows  ol  the  hammer  (ailing  from 
eight  to  eighteen  inches.  The  nave  was  depressed  four  inches.  An  iron  wheel 
broke  with  150  blows  00  a  tall  of  from  eight  to  twelve  inches. 


WASHINGTON  MONUMENT  COMPLETED. 

The  long  expected  completion  of  the  Washington  Monument  obelisk  was 
accomplished  on  December  6th  by  the  setting  in  place  of  a  marble  cap  stone  and 
its  pyramidal  apex  of  aluminum.  The  ceremonies  were  few  and  simple,  an 
elaborate  celebration  of  the  event  being  reserved  for  Washington's  birthday. 
Shortly  after  >  o'clock  Col.  Thos.  L.  Casey,  Government  Engineerin-chargc,  and 
his  asKistant-s,  Capl.  f).iv)s.  United  Slates  Army,  and  Bernard  K.  Green,  civil 
engineer,  together  with  Master  Mechanic  McL.aughlin  and  scver.il  workmen, 
Blaoding  on  a  narrow  platform  built  around  the  stopped  marble  roof  near  ibe 
summit,  proceeded  to  set  the  capstone  weighing  31300  pounds,  which  was  sus- 
pended from  a  quadropod  o(  heavy  joists  supported  by  the  platform  and  tower- 
ing forty  feet  above  them.  As  soon  as  the  capstone  was  set,  the  American  Rag 
was  unfurled  overhead  and-a  salute  of  iwcnty>one  guns  fired  by  a  battery  in  the 
White  House  k>t  far  below,  the  sound  of  cheers  also  cime  up  faintly  from  r 
crowd  of  spectators  gathered  around  the  base  of  the  monument,  while  a  number 
of  invited  guests  were  on  the  500  foot  platform,  and  on  the  interior  of  the  Tool  of 
the  monument  at  that  level  spontaneously  struck  up  "The  Star  Spangled  Ban- 
ner "and  other  patriotic  songs.  A  steady  downpour  of  rain  had  given  place  a 
little  while  previously  to  a  brisk  gale  of  wind  which,  at  this  elevation,  was  blowing 
about  fifiy-five  mites  an  hour,  and  very  few  iovited  guests  cared  to  avail  them- 
selves of  the  privilege*  of  climbing  the  nearly  perpendicular  ladder  from  ihe  500 
foot  platform  to  the  dixiy  height  of  33^  (eel  from  which  three  or  four  journalists 
and  a  half  doten  other  adveniurcrs  climbed  and  witnessed  the  setting  of  the  cap- 
stone,  and  subsequently  ascended  to  its  pinnacle. 

Meanwhile  the  Washington  Monument  Society,  represented  by  Dr.  Joseph 
M.  Toner,  Hon.  Horatio  King,  Gen.  William  McKee  Duno,  Dr.  Daniel  B. 
Clark,  and  T.  L.  Hairey,  Secretary,  held  a  meeting  on  the  elevated  pUiform  at 
a  height  of  eight  feet,  and  when  the  artillery  firing  announced  the  setting  of  the 
capstone,  adopted  a  resolution  offered  by  Gen.  Dunn  congratulating  the  Amen- 
ican  people  on  the  completion  of  this  enduring  monument  of  our  nation's  groti- 
lude  to  the  father  of  his  country. 

Among  those  present  to-day  at  the  completion  of  the  structure  was  one  of 
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the  maslet  niechanks  who  laid  the  cornet-stone  of  this  roonumenl  tnoictlui 
thirty-six  years  ago,  and  ihc  old  watchman  of  lite  monunienl  who  has  teen  <«■ 
tinuou&iy  employed  in  that  capacity  dimng  nenrly  ihe  whule  intervening  period- 
The  dag  over  the  monument  floated  to-dxy  (loni  the  11a);»t3fT-top.  which  i&  exiot) 
600  feet  from  the  ground.  ihu;i  dbptaying  the  Atncrican  colot5  at  the  gmisl 
height  L-YCT  known  in  the  world.  The  monument  itMlf,  willi  ita  hcigluofjj* 
f««t,  far  overtops  every  other  struciure  of  htinias  hands.  The  aluminum  »pet^ 
the  monument  is  engraved  with  inscnpttonc,  as  follows:     On  one  face 


•  "Chkl  F.Rgioccr  Rttd  Arcliilrcl.  ThoK  Lipcnlo  C-mtv, 
;  Col'iDcl  CoriiiDf  tii^iiiiTW.     AmlsUiiiUi  fhr-.   W.  tHvto, 

•  Fo«rlri;iitli  Unilrtl  !>tDtci   laianlty  ;   B^roarii    K.  Orvd, 
:  Civil  EBCintvr;  MmXt  ^Ivchaiiic  ]'.  II.  McLangtilin." 

Od  another : 

* - - - * 

'ToniiT  Xoliv  laid  an  tb<?  b«i1  r>{  tb?  f«ii  mint  ion  Jnlr 
:  4,  184a  Thv  lintl  ■lone  mt  ■  hv\g,\it  al  ]a2  f*rl,  lit)<l  Ali^ 
■     guhl  ",  1880.    CaiM-loiif  wt  DeWmber  6,  ISfti." 

On  I  third : 


**  Joint  cuminiMioo  al  lli4>>«ltis^<rf  th«caf>^>ni?,  Ct>«*- 
t4'r  A.  Arrbiir.  W.  W  rorcaran,  mil  Chkirmvn  M.  K 
Bell,  ICJvnrd  Clark,  Jobn  Nt'wton,  Act ol  Aufiurfl',  I87tl." 


.-...  4: 


And  on  the  loiirth  face  the  wortla: 


■  »•**  4h**l ■*<■ ■•■■ *■  I 

"  Laas  Deo." 


• 

* 


The  capstone  ts  a  cuneiform  keystone  four  feet  five  and  three;*] uarter  incbn 
on  the  outer  fncvs  in  height,  wiih  a  shoulder  on  each  side  of  seven  inches  to  lie 
the  ashler  face  of  the  pyramidal  cap ;  below  this  shoulder  ihe  stone  is  ten  asd  1 
half  inches,  making  the  total  length  from  lop  to  base  five  feet  two  and  a  htlf 
inches.  Tlie  stone  at  the  base  is  three  feet  ninelcen-icventcenth  inches  M]uaK. 
and  at  the  cap  where  the  aluminum  tip  ts  to  be  placed,  the  diameter  is  eiMti; 
ftwe  inches. 

The  aluminum  tip  is  something  new  in  monumental  architecture,  and  iti  nc 
is  for  two  purposes.  It  is  freer  from  oxidation  than  any  otiicr  substance  ibil 
ooald  be  used,  and  it  ia  of  exceptional  value  as  a  conductor  of  eleccrtcity,  Mt«- 
tng,  in  this  case,  as  the  iJp  of  both  montimcnt  and  tiie  li^htnin§-r«d.  It  will  be 
secured  in  its  place  by  a  wrought  copper  rod,  leading  down  through  the  eenia 
of  the  capstone,  and  below  will  connect  with  each  of  the  four  columns  that  fnn* 
the  elevator  frame  m  the  main  shaft.  At  the  hiw  o\  the  montinieat,  tlic&c  lead- 
ers will  be  conducted  to  the  well  beneath  Ihc  center  ol  th^:  foundation,  ihusfon&- 
ing  the  most  perfect  electrical  conductor  known  to  science. 
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The  capstone  was  set  )>y  iHe  following  means: 

Beginning  a  Tew  feet  above  the  mata  shaft,  on  each  of  the  four  sides  of  the 
syramid.  four  heavy  joists  aie  pbced,  and  on  these,  ihirty-tliree   feet  above,  is 
Fbuill  a  jtlatrorm   extending  around  the  cap.     Bxlending  up  fiom  this  ptaiform 
■re  four  joists,  one  at  each  corner  of  th«  sliucluie,  which  meet  forty  feet  above 
1  and  support  a  tackle  with  which  the  remaining  stones  3r<;  handled.     To  ihv  point 
(Where  the  platform  is  built  alt  the  stones  of  the  pyranaid   were  handled  with  ilie 
[mast  and  boom  that  extended  from  the  interior  framework,  but  as  the  cone  nar> 
I  rowed,  the  spiir  was  removed  sod  the  outside  frame  built.     Before  this,  however, 
[all  the  remaining  stones  were  hoisted  to  the  platform  and   handled  from  there. 
When  the  ca|)«tone  is  set  this  afternoon  and  the  tip  placed  in  position  and  fast- 
ened to  the  copper  rods  below,  the  upper  juisLi  will  be  removed  and  lowered  by 
the  men,  and  as  the  platform  and  its  supporting- frame  is  taken  away  and  low- 
ered, the  remaining  men   will  work  from  a  temporary  platform  hung  from  skids 
or  joists  projecting  from  the  window,  whieh  has  been  cut  in  the  east  face  of  the 
last  course  below  ihe  cap.    This  window  is  three  feei  long  and  two  feet  wide, 
and  after  the  last  timber  has  been  lowered  and  the  last  man  has  entered  the  pyra- 
mid the  hole  will  be  closed  by  a  stone,  which  accurately    fits,  and   lamented   io 
place.    The  lower  platform  and  the  guard-ncttiii);  at  the  joo-foot  level  will  be 
removed  through  the  hole  at  the  base  of  the  pyramid,  which  was  left  to  pas:  the 
upper  stones  outside  from  the  elevator.     When  this  is  done  the  stones  belonging 
there  will  he  set  and  the  whole  structure  from  foundation  to  the  aluminum  lip 
will  present  an  unbroken  appearance.     The  narrow  windows  in  each   face  of  the 
pyramid,  which  arc  four  feet  above  the  500-foot  landing,  will  be  fitted  witli  heavy 
marble  shutters,  which  are  to  be  worked  by  ingenious  machinery  inside,     These 
windows,  which  seem  like  tiny  slieaks  from  the  ground,  are  each  three  feet  long 
and  eighteen  inches  high,  and  are  eight  io  number,  two  on  each  face,  giving  a 
perfect  view  of  the  surroundings. 

The  corner-stone  of  the  monument  was  laid  with  imposing  ceremonies  July 
4,  1848,  and  the  work  for  several  years  was  paid  for  with  money  derived  from 
popular  subscriptions.  The  source,  however,  soon  failed,  and  after  about  $100,- 
000  had  been  expended  the  work  cetiscd,  »nd  during  the  years  that  elapsed  from 
i8j2  until  1859  the  unfinished  shaft  (which  rcseiubled  more  the  whitewashed 
chimney  ula  huge  factory;  was  this  nation's  disgrace.  Finally,  on  Independence 
day  ol  the  Centennial  year,  Senator  Sherman  presented  a  resolution  declaring  it 
tu  be  Ihe  sense  of  Congress  that  the  monument  should  be  completed.  The 
resolution  and  the  neccsiary  aiipiopriatioii  to  begin  the  work  anew  wiw  paaacd  by 
both  houses  unanimously,  and  since  then  the  work  has  progressed  steadily. 

In  iS;6  the  monument  had  reached  the  height  o(  153  feet  above  ilte 
foundation,  and  about  $160,000  h.id  been  expended  on  its  construction ;  (900,000 
Hbk  been  expended  under  appropriations  of  Congress.  The  corner-stone,  which 
was  cut  from  the  same  Icdgc  of  marble  (nem  Cockeycvillc.  Md.l,  from  which  the 
marble  of  llic  sliafl  has  been  lAkcu,  weighed  a  little  more  than  twelve  loos,  and 
was  laid  at  the  north-east  corner  of  the  foundation. 
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Very  sooD  afier  the  appropriuion  of  1S76  be<'stne  available,  Coloac!  (iba 
lieutenant  colonel)  Thomas  Lincoln  Ca»ey,  coriJS  of  engineers,  U.S.  A,.  *a| 
designated  by  President  Grant,  ihrough  Secretary  of  War  McCrary,  a?  the  enpMo' 
officer  10  conduct  the  work,  and  Captain  George  W.  Dai-is,  14th  U.  S.  infancj., 
was  ordered  here  from  Texas  and  placed  on  special  duty  as  so  acting  engidnrl 
officer,  as  assistant  for  the  monumcnl  construction. 

The  first  work  done  was  in  1877,  when  shafts  were  sunk  at  different  po*BJ 
about  the  monolith  and  boring*  made  to  find  the  chiracier  of  the  strata  belowttal 
foundation.  It  had  alreidy  been  ascenained  that  the  original  foundatioa  exteadld ' 
only  five  feet  below  the  surrounding  earth  surface,  while  fourteen  feci  reacM 
aWve  10  the  floor  of  tlic  shaft.  The  examinations  showed  that  below  the  ■i.' 
foundatioa  was  a  scries  of  layers  of  yellow  and  blue  clay  on  a  loclc  strata,  sl:>[:-:n| 
away  to  the  original  bed  of  the  adjoining  Potomac,  and  that  these  beds  of  dj? 
were  thickly  strewn  with  huge  boulders  of  the  ice-period.  The  clay  taken  (Ml 
was  tc)ited  for  compressibility,  but  the  examinations  and  tests  showed  that,  la 
sustain  the  huge  structure  of  over  81,000  tons,  ibe  foundation  should  rest  up<m 
the  bedrock,  still  fifteen  feet  below.  These  examinatioas  and  the  studies  of  tit 
subject  made  by  Captain  Davis  continued  until  187S,  when  finally  theplaaaf 
building  a  new  foundation  beneath  the  old  one  was  decided  upon,  to  theasBM* 
ishment  of  etigineers  all  over  the  civiliied  world.  How  such  a  thing  could  be 
done  was  the  wonder  until  Colonel  Casey  and  Captain  Davis  practically  demoth 
strated  it  bj-  accomplishing  the  fact. 

The  old  foundation  was  so  ridiculously  shallow  and  narrow  in  base  thai  ^ 
addition  of  the  weight  necessary  to  carry  out  the  design  of  height  would  httt 
sunk  the  structure  into  the  ground,  much  like  thrusting  a  cane  into  moiu  ejnh. 
or,  more  likely,  have  toppled  it  over  toward  the  adjacent  Potomac  fiats.  A  K* 
and  wide  foundation  was  built  under  the  old  one  and  resting  on  the  bedrock 
beneath.  The  magnitude  of  thin  before  unheard-of  feat  or  engineering  w«  w 
great  that  home  and  foreign  civil  engineers  visited  the  work  to  sec  for  thcniselres 
that  it  was  actually  being  done.  The  complete  work  of  the  sub-foundation  boot 
of  the  gicatcst  feats  of  engineering  known  in  llie  *orId. 

Meantime,  while  the  foundation  examination  had  progressed,  meant  bid 
been  found  to  reach  and  examine  the  top  which  was  left  unfinished  before 
Congress  took  action.  Ilie  three  upper  courses  of  stone,  each  one  two  feet  h^ii, 
were  found  to  be  so  damaged  by  the  action  of  frost,  and  perhaps  lightning,  llut 
they  were  removed  before  the  work  00  top  was  resumed  at  the  exact  height  of 
150  feet. 

September  II,  1878,  an  inspector  of  the  proposed  work  and  Mr.  P.  8. 
McLaughlin  repotted  at  the  raontimcni  grounds,  and  were  followed  next  day  bjr 
a  small  gang  of  carpenters,  of  which  Mr.  McLaughlin  was  then  the  rorciuaa,wto 
began  the  erection  of  the  necessary  buildings.  The  first  supcrintendem,  who 
reported  in  the  same  month,  was  Mr.  Navarre,  and  on  his  resignation  in  18]9 
Mr.  McLaughlin  was  promoted  from  master  carpenter  to  succeed  him. 
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August  7.  1880,  tbe  first  stone  above  150  feet  from  tJtc  roundttion  was  Uid, 
and  to  this  date  Mr.  McLaughlin  has  superinteaijed  ihe  whole  of  (lie  work. 

Sinc<;  the  commencement  of  work  on  this  monumcni  the  States  cf  Camornia, 
Oregon,  Minnesota,  Kansas,  Nevada,  Nebraska,  and  Colorado  have  been  admitted 
into  the  Union,  wc  have  chronicled  the  history  of  nine  politioil  adminislratioQS, 
vitnessed  the  birth  and  death  of  political  parties,  and  passed  through  a  terrible 
civil  war  and  four  financial  strains,  and  cstahhshed  the  best  Ixinking  system  in  the 
■world.  The  great  republic  in  the  meantime  ha*  grown  from  23,000,000  to 
SS<(><>o<ooo  P<:oplc,  and  in  material  wealth  from  $7,400,000,000,  or  $jio  per 
inhabiiam,  10  $57,000,000,000,  or  about  $1,000  f>cr  inhabitant.  When  the 
National  Monument  was  begun  (ireat  Btiuin  posseued  five  limes  the  wealth 
owned  by  the  United  States,  and  while  the  wealth  of  the  former  country  has  only 
doubled  within  the  past  four  decades,  that  of  the  Utter  has  increased  twelvefold. 
As  to  the  coDstitueni  factors  of  American  progress  in  Uieir  a^jgrcgate  in  the  four 
decodes  they -ve  sufficient  to  buy  up  the  whole  Austrian  Empire  several  times 
over,  or  pay  for  the  aggregate  value  of  the  "efieie"  monarchies  of  Italy,  Holland, 
and  Belgium  almost  three  limes  over  during  that  period.  Our  tilled  acreage 
bas  increased  frt^n  50,000,000  to  170,000,000  acres,  the  cropo  have  increased  in 
v«liie  from  $415,000,000  to$i, 500, 000,00c,  and  the  cattle  have  increased  in  value 
Irom  $380,000,000  to  $18,400,000,000.  Our  imports  have  increased  from  $178,- 
000,000  to  $668,000,000,  and  our  exports  from  $151,000,000  to  $836,000,000. 

The  work  is  by  no  means  completed  now.  for  it  will  laic  many  months,  and 
perhaps  several  years,  to  complete  the  pedestal  and  finish  up  the  surioundiiigs. 

The  joint  commission  in  charge  of  the  monument  h<i»  recently  submitted  to 
Congress  a  report  showing  its  progress  during  the  past  year.  The  report  shows 
Ihc  weight  of  tbe  monumcol  is  8t,  no  tons,  and  it  has  cost  $1,187,710,  of  which 
Congress  appropriated  $887,710.  In  relation  to  the  completionof  the  monument 
the  cDgiaccr  in  charge  of  the  work  subcnitlcd  a  report  with  Ihat  of  the  commts- 
kion.  He  says:  "Two  methods  of  treating  the  terrace  at  the  foot  of  the  shaft 
have  been  suggested.  One  method  proposes  to  erect  a  retaining  wall  of  the  most 
beautiful  marble  around  the  terrace,  which  wall  is  to  be  surmounted  with  marble 
balustrade.  At  the  centre  of  each  face  is  to  be  setoff,  broad  double  stairs  extend- 
ing from  the  general  level  of  the  esplanade,  which  ti  to  b«  paved  with  marble  tiles 
of  approved  patterns.  The  other  method  of  finish  proposed,  is  to  fill  earlh  about 
the  preunt  terrace,  and  extend  this  filling  as  far  from  the  monument  as  to  fade 
the  slupcs  of  the  embankment  gradually  into  the  surrounding  surfaces,  and  this  is 
to  be  done  with  so  much  skill  aa  to  give  the  mound  an  appearance  as  far  from 
artificial  as  possible.  This  mound  is  then  to  be  planted  with  irees  and  shrubs, 
and  paths  are  to  be  laid  out.  A  pavement  is  to  be  put  around  the  foot  of  the 
mound,  far  enough  to  prevent  storm  waters  from  washing  out  the  filling.  If  the 
Tnarble  wall  is  decided  upon,  an  appropriation  of  $612,300  is  asked  tocomplete 
the  entire  work.  If  the  second  proposition  is  adopted  but  $166,800  is  desired. 
The  joint  commission  favor  the  bller  method. 

The  Congressional  Commission  to  arrange  for  the  dedication  of  Uie  monu- 
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menl  invites  ilirotigh  ihr  metliiifD  of  ilie  Anociated  Pre»  all  civil,  miliury  u^l 
naval  ornianiutionii  in  the  United  Stales  to  attend  the  ceremonies,  which  nfljkl 
held  at  the  base  o(  the  monument  on  the  31st  of  February,  1885.  Svty  o^z. 
xation  accepting  this  inntstton  is  requested  to  ootify  Liculcnant-GcDcril  P.  ii- . 
Sheridan,  U.  S.  A.,  MatshnI  o(  the  da^,  of  the  number  of  persons  in  nci| 
organization,  whereupon  he  will  utign  it  to  proiwr  position  in  the  jironKVi 
be  provided  for  by  the  commb&iun.  At  a  meeting  of  the  commission  rc'.- 
Ihe programme  was  decided  upon.  The  morning  is  to  be  devoted  by  the  M.- 
oflhedaylo  the  concentration  of  societies  atid  troops  on  the  groutid. 
ceremonies  at  the  monument  vnll  begin  precisely  at  is  o'clock,  Senator  i 
Sherman,  Chairman  of  the  Congressional  Commission,  presiding.  The  pro- 
gramme will  Iw  as  follows  : 

Music  I'rayer  by  Rev.  Mr.  Sutoi,  of  Christ  Church,  Alexandria,  Vi 
Remaiks  b>*  W.  W.  Corcoran,  First  Vice-President  of  the  Washington  Momn 
Society.  Remarks  liy  ihc  engineers  of  the  joint  commission  turning  ovHih 
completed  structure  to  the  President  of  ihc  United  Slates,  Acceptance  bf  I 
President  for  the  people  of  the  United  States  aad  dedication  to  the  memory  1 
General  George  Washingtoo.     Music. 

Diirinjj  the  perfiitrmince  of  music  the  procession  will  be  formed  sod ' 
proceed  to  the  Capitol  Grounds  where  it  will  be  reviewed  by  the  President  oft 
United  Stales. 

The  order  of  procession  will  be  as  follows : 
.  Chief  M.irshjl,  with  Chief  of  Staff  and  an  aide  from  every  Stale  and  Terntwyjl 
military'  escort ;    General  commanding;  brigade  of  artillery ;   brigade  of  infastrj;] 
naval  brigade;  battalion  of  marines;    chartered   military  organizations,  ttktp|' 
precedence  by  the  date*  of  ihcJr  charters,  and  temporarily  organized  in  regimcntl  1 
and  I>nga'lc3 ;  civic  proression;   Congressional   Commission ;  mciDbers  and  ct* 
members  of  the  joint  commission  for  the  completion  of  the  monucaent ;  cngioeen  1 
of  the  montiement  and  detail  of  workmen  ;    the  Washington  Monument  Soctefy; 
the  President  of  the  United  States  and  omior  of  the  day  ;  the  Prciiideot  and  Vicfr 
President  elect  of  the  United  States  ;   cx-Prcsidcnts  of  the  United  Sutes :  Judso 
of  the  Supreme  Court ;   Diplomatic  Corps  ;  Governors  of  States  and  iheirrcspee-' 
tive  staffs,  taking  precedence  in  the  order  of  admission  of  their  .States  into  the 
Union;  Senate  and  House  of  Representatives;  Commissioners  of  the  District  of  | 
Columbia;  Society  of  the  Cincinnati;  Masonic  fratcrntiy,  with  other  organiiv 
tions  which  officially  contributed  stores  or  money  for  the  erection  of  the  rooua- 
mcnt;  citizens  of  Slates  and  Territories,    with  civic  organizations    from  thoK 
States  without  panisan  flags  or  emblems,  each  State  taking  piecedence  io  order  \ 
of  admission  into  the  Union;  Fire  Department  of  (he  Dtsnict  of  Columbia  jnd, 
visiting  firemen. 
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BEV.    L.    J.    TKAirUN. 

Whoever  looks  inlo  the  vegetable  world  (or  the  first  time  with  an  intelligeni 
eye  aod  a  ihoughtfiil  and  inquiring  mind  will  be  forcibly  slruclc  with  the  mani- 
festations of  design  that  meet  him  on  every  hand.  The  wise  adaptation  of  means 
to  ends  and  the  beautiful  harmony  that  appears  in  all  departments  of  orginic 
nature  naturally  lead  the  unbiased  mind  to  the  inference  that,  behind  and  be- 
neath all  this  order  and  hannony,  originating,  upholding  and  directing  them, 
there  is,  and  of  necessity  must  be.  an  all  comprehending  intelligent  power.  Pro- 
bably in  all  the  realm  of  organic  nature  there  is  no  more  manifest  cxhibiuon  of 
wise  adaptation  of  means  to  the  accomplishment  of  worthy  purposes  than  is  seen 
ID  the  various  methods  employed  for  (he  dispersion  and  dissemination  of  the  dif- 
ferent species  of  planttt.     This  field  of  research  furnishes  so  many  evidences  of 

[design,  and  so  much  of  variety  and  excellence  that  it  seems  difficult  if  not  impos- 
sible to  shut  out  the  conviction  that  some  intelligent  designer  must  have  been 

'  employed  in  planning  a  scheme  that  has  so  many  excellences  to  commend  it  to 
the  enlightened  jud(;meiit.  To  attribute  all  this  to  chance  is  to  invest  chance 
with  the  attributes  and  acts  of  the  iJcity.  and  simply  changes  the  name  of  ihb 
great  first  cause.  But  in  the  sense  in  which  this  term  is  generally  used  the  as- 
sumption is  absurd,  as,  in  that  sense  chance  is  nothing  and  consequently  can  do 
nothing.  Turning  our  aiicniion  to  the  subject  of  the  dissemination  of  plants,  we 
find  Nature  employing  various  methods  thai  are  not  confined  to  any  particular 
order  or  cUsi  of  plants.  Contiidcring  a  plant  in  il.s  relation  to  the  world  al  large 
as  well  as  to  its  own  species,  its  whole  purpose  in  life  seems  to  be  to  jiropagatc 
its  own  species,  and  disseminate  its  progeny  as  extensively  as  possible  under  its 
surrounding  conditions.  Tlie  spreading  of  plants  from  the  original  locality  is 
accomphbhed  not  only  in  a  great  variety  of  ways,  but  also  with  a  great  diversity 
of  degrees  of  rapidity. 

The  method  by  which  the  offspring  is  carried  the  least  distance  from  the 
parent  plant,  and,  consequently,  in  which  the  dissemination  is  the  slowest,  seems 
to  find  illustrations  in  tSoSre  roKes  in  which  the  young  plant  starts  as  a  sucker  or 
ofFshoot  directly  from  the  base  or  calbr  of  the  parent  plant.  In  this  process 
adventitious  buds  are  formed  at  or  just  beneath  the  surface  of  the  ground  which 

■  push  up  new  stems  into  the  air,  and  from  the  subterranean  parts  of  these,  new 
roots  are  sent  out  into  the  soil^  thus  enabling  the  young  plant  to  draw  its  noui^ 
ishmeoi  from  soil  and  air  independently  of  the  parent  plant  and  even  to  survive 
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the  d«ih  and  decay  of  that  parent  notwithstaDding  the  vital  uoioQ  (hat  previoolf 
existed  between  then.  These  in  lutn  forni  buds  and  send  up  suckers,  itm  fa- 
ther extending  the  group  till  joining  with  other  similar  groups  an  extensive  brak 
or  forest  is  foimed. 

Kxampleti  of  this  are  exceedingly  numeroas.  This  mode  is  often  illustntff! 
by  the  peach,  apple  and  basswood  among  ticea ;  the  elder,  currant  and  go<afr 
berry  among  shrubs,  and  the  batm,  rhubarb  and  various  grasses  among  bo^ 
baceous  plants.  A  similar  or  identical  principle  is  iovuK-ed  in  those  cases  ia 
u-hich  not  only  the  parts  about  the  base  of  the  plant,  but  all  parts  of  the  ro«i 
even  to  iheir  extremities,  form  buds  and  send  up  suckers,  thus  extending  the  irti 
occupied  by  the  plant  much  more  lapidiy  than  in  the  preceding  case.  Of  ths 
method  the  wild  plum,  murcllo  cherry,  and  the  bUckbcrTj-  and  red-raspberry  in 
well  known  exo-mples.  Resembling  this  method  in  appearance  is  the  multipticip 
tion  of  plants  and  the  connetiuent  growth  of  ihem  a  short  sjiace  from  the  pareM 
plant,  is  ihat  by  means  of  the  rhiioma  or  uttdergruund  stem.  Snme  plants  send 
oiil  these  stems  laterly  at  n,  greater  or  less  depdi  below  the  surface  uf  the  grooitd. 
At  frequent  intervals,  greater  or  less  according  to  the  species  of  plant,  a  nodes 
formed  from  which  roots  are  emitted  and  a  stem  if  sent  up  to  the  surface  where 
it  forms  a  perfect,  and,  to  all  appearances,  an  independent  plant.  Not  only  doe* 
this  rhizoma  continue  to  extend,  sending  up  its  numeroi^s  stems,  but  from  eadl' 
of  its  nodes  similar  items  branch  off,  usually  on  both  sidci,  which  repeat  the  aamc 
phenomena  as  the  original  one.  In  thb  way  these  stems  and  plants  are  tnul 
till  the  whole  space  occupied  by  this  multiple  plant  becomes  a  regular  net 
of  stems  and  the  pUnts  become  so  crowded  as  to  smother  the  later  comers  tku 
are  stTug);ling  to  reach  the  Light  and  air.  A  single  plant  of  this  nature  will,  in  a 
com[>araiivcly  shnit  limc,  occupy  all  the  ground  for  a  considerable  distaitcc  in 
all  directions  from  the  original  plant  And  if  it  be  a  perennial,  this  process  «i!t 
continue  from  year  to  year,  and  there  ii  really  no  limit  to  its  extension  excc^ 
such  as  may  be  presented  by  insurmountable  obstacles  that  may  bar  Its  furttet 
progress.  As  examples  of  this  mode  of  propagalioo  and  dispersion  may  be  mat> 
tioned  ihc  Canada •thiillc,  Cluifa.  Rermuda-grass  and  couch  or  quitch-grass. 

Tubers,  as  of  (he  potato  and  artichoke,  are  only  enlarged  underground  sterna 
full  of  buds  that  we  call  eyes.  From  them  the  plants  of  the  next  seasot)  are  pto- 
duced  a  little  distance  from  the  stalk  of  the  parent  plant,  and  so  the  young  plaatt 
are  gradually  separated  and  dispersed.  Similar  in  na:ure  and  manner  of  grovib 
to  the  underground  creeping  plants  are  those  that  send  their  creeping  slemi  cm 
the  surface  of  the  soil,  sending  roots  into  the  soil  and  stems  into  the  atr,  and  also 
other  creeping  stems  in  lateral  directions  on  the  surCnce.  Of  this  class  may  bt 
njtned  the  twin-lluwer,  the  partridge- berry,  some  species  of  mint  and  some  oi 
the  crei;ping  graces. 

Differing  but  Itllle  from  this  is  the  rctjular  runnitig  plant  that  sends  out  i 
■lender  stem  that  grows  to  some  length  without  node  or  leaf;  a  cluster  of  le*»e« 
is  then  formed,  tiom  the  base  of  which  roots  enter  the  ground  and  thus  a  complete 
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pUnt  is  formed,  while  the  runner  continues  ih  course  forming  other  similar  plants 
as  it  progresses. 

1'he  best  ilhistntiona  of  this  mode  of  di«seminalion  are  the  Mrawberry  and 
the  cinquefoil.  Rising  siil)  higher,  we  (tnd  plants  with  an  uprighiroode  of  growth, 
tliat  btnd  over  till  their  tips  come  in  contact  with  the  soil  where  they  take  root 
and  form  new  plants.  In  this  manner  the  species  tiavcls,  making  a  few  feet  of 
progress  each  year.  The  hobble-bush  and  black  ras!>berry  are  good  examplei 
of  this  mode. 

Many  trees  and  pUnis,  wheo  their  branches  are  brought  into  contact,  wttli< 
moist  soil,  will  take  root  and  produce  new  plants  at  a  connidcrable  distance  froca 
the  one  to  which  they  arc  attached.  The  grape  and  gooseberry  arc  familiar  ex- 
amples; but  nearly  all  kinds  of  vegetation  will  do  ]ike<ri«c  if  ihe  conditions  ore 
exactly  favorable.  Still  another  merhod  of  extending  certain  vegetable  forms  is 
by  means  of  acriil  roots  that  descend  from  the  branches  litl  they  come  in  con- 
tact with  (he  soil,  which  they  cmer  and  divide  m  other  roots.  The  circulation  is 
then  reversed  and  the  portion  above  ground  becomes  a  true  stem.  The  stems 
continuing  to  elongate,  this  process  is  repented  on  a)t  sides  till  a  single  tree  with 
its  multitude  of  trunks  becomes  a  forest  capable  of  slicltering  an  army  of  men. 
The  Banian  tree  is  the  must  noted  illustration  of  this.  A  single  tree  of  this 
species  is  known  to  cover  a  whole  island  of  considerable  extent. 

So  far  we  hare  considered  the  dispersion  of  plants  only  in  cases  where  the 
young  plant  remains  attached  to  its  parent  till  it  has  taken  root  and  become  es- 
tablished and  capable  of  existing  as  an  independent  plant,  but  in  none  of  these 
cases  could  the  offspring  start  in  life  at  any  grejit  dittance  from  the  parent  plant, 
from  which  it  proceeded  and  of  which  for  a  time  it  formed  a  part,  consequently 
their  progress  was  but  slow;  at  m«t  amounting  to  but  a  few  feel  in  a  year,  and 
in  many  cases  requiring  many  years  to  advance  but  a  ver)-  few  feet 

But  it  is  evident  that  it  would  have  required  interminable  ages  to  extend  any 
forms  of  vegetable  life,  from  any  center  of  dii]>er*ion.  to  the  different  parts  of 
the  canh  by  any  of  these  methods. 

Nature  has  therefore  provided  for  the  general  dissemination,  reproduction 
and  perpetuation  of  the  various  species  of  vcgclaWe  form^  through  the  agency  of 
Ikeeds.     Seeds  are  embryonic  plants,  in  which  the  germ  of  the  future  plant,  ac- 
companied by  a  sufficiency  of  plant-food  to  sustain  it  till  it  becomes  able  to  secure 
Its  own  nutriment  from  the  soil  and  air,  is  wrapped  in  peculiar  cerements  and 
I  generally  enclosed  in  a  leathery,  horny  or  woody  covering  or  shell.     These  seeds 
[tliBy  be  carried  "to  earth's  remotest  bound*,"  and  preserved  for  years,  and  in 
irat  coses  probably  for  ages,  and  then,  when  placed  under  favorable  conditions, 
[germinate  and  prow,  prwlucing  in  all  essentials  an  exact  counterpart  of  the  pUtlf 
fhy  which  the  seed  was  produced. 

The  variotis  means  to  be  employed  for  the  disseminitioti  of  seeds  so  as  to 
taller  as  far  and  wide  as  possible  the  plants  of  ditTorent  species,  seenw — I  speak 
tti  revcrcnily — to  have  received  the  most  careful  attention  of  thtf  Author  of  nature. 
vtll-« 
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Manx  i«cd»  and  outs  are  not  girovided  vJth  any  oicaiis  to  aid  in  their  dbthbo- 
lioa,  but  this  is  often  accomplished  in  wiat  degree  by  the  spread  of  the  bnodxi 
causing  iheni  to  fall  at  a  little  distance  from  the  root  of  the  plant  produciog  Huol 
Nuts  aod  acorns  in  falling  frequently  strike  on  branches  and  bound  or  glaacc  of 
(o  a  disiancc  ol  aome  rods.  And  in  falling  to  the  ground  they  frequently  ttnkt 
on  sticks,  etc.,  and  bound  to  a  considerable  distance,  and  should  it  be  on  a  h^ 
side,  they  may  go  several  rods  before  stopping. 

Many  plants  and  shruhs  grow  in  a  leaning  or  Inclined  poettion  as  if  on  par* 
pose  10  reach  out  and  drop  their  seeds  as  Cat  as  possible   from    their    own  rouU. 

Many  grow  cotiiety  prostrate,  seoding  out  their  stems  ao  the  surface  of  thi 
ground,  apparently  for  the  same  putpoie.  Scores  of  plants  might  be  named  IB 
illustration  of  this  fact.  Some  plants  have  their  seed  carpels  so  arranged  as  to 
give  the  ap|iearance  of  having  been  made  specially  to  reuin  instead  of  dispcne 
the  seeds  they  contain.  Poppy,  jimson,  mullein  and  many  others  have  the  opo 
ing  at  the  top  as  if  to  prevent  the  seeds  from  falling  out.  But  in  this  we  sec  i 
wiac  piovisioD  for  the  scattering  of  the  seed,  for  if  the  openings  were  at  the  bot> 
tom  instead  of  the  top  ihe  seed  as  soon  as  ri|)C  wuuld  all  fall  out  around  the 
stalk  un  which  they  grew  making  it  impmsible  to  thrive;  but  as  arranged  the  seed 
can  be  llirown  out  only  as  the  plant  is  shaken  by  the  wind  or  other  mcani,  and 
so  is  scattered  around  to  a  considerable  distance.  The  wind  is  thus  seen  to  k- 
come  an  agent  in  the  dispersion  of  seeds.  The  seeds  of  some  trees  are  fumtthetl 
with  wings  (samara)  to  enuble  them  to  float  or  sail  on  the  air  or  be  carried  by  U)c 
wind  as  they  fall,  so  they  reach  the  ground  some  distance  from  the  trees  on  whicii 
[hey  grew.  Maple,  ash,  elm,  tuli|>-tree,  Undcn  or  basswood,  and  pine  are  tbas 
furnished  with  winged  seed,  h  is  worthy  of  notice  tliat  all  these  are  trees  thM 
grow  to  a  contidernMe  height  so  the  seeds  may  sail  to  a  good  distance  before 
reaching  the  ground. 

In  this  connection  notice  may  be  taken  of  the  honey-locust  and  coffee-ifce, 
whose  seeds  grow  in  a  bioad,  fiai  pud,  generally  with  a  spiral  twiM  that  sobid 
times  causes  them  to  sail  off  several  rods  from  the  parent  tree.  Every  ooe  b 
acquainted  with  different  kinds  of  plants  that  have  attached  to  their  seed  a  tuft  of 
woolly  or  hairy  pappus  or  down  by  which  they  are  f:anriet.l  lung  distances  by  t^r 
wind.  It  is  impossible  to  assign  any  limits  to  the  journeys  some  of  theae  seedi 
with  their  buoyant  attachments  will  somctimot  travel.  Some  claim,  and  witk 
reason,  that  during  long  continued  storms  they  may  be  carried  across  the  oeeaii 
and  fall  on  distant  continents. 

Thistle,  dandelion,  fire  or  butter-weed,  are  well  known  examples.  Tie 
leeds  of  the  Cottonwood  (poplar)  are  enveloped  in  a  cottony  down  that  cauo 
tJicm  to  float  about  and  scatter  to  gicat  distances  over  the  country.  He  ^ 
cannot  see  Adaptation  and  design  in  all  these  arrangments  is  blind  indeed.  Oihet 
plants,  instead  of  furi^ishing  their  seeds  with  wings  and  down  to  By  with  and 
travel  from  place  to  plate  themselves,  scalier  their  seeds  by  the  way.  Two 
or  three  species  o(  plants  grow  in  this  prairie  country,  that  when  grown  furd 
large  bunches  and  when  broken  ofi  by  the  wind  ih'-.y  go  rolling  and  tumbling  ortt 
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the  fields  and  prairies  as  dri7en  by  the  wind,  veritable  "tumbling-weeds,"  scat* 
lering  not  only  iheir  seeds,  but  often  those  of  other  jikuis  iha:  have  hccomc 
entangled  iu  them.  The  rose  of  Jericho  (Anastatica)  that  grows  in  the  arid 
deserts  of  both  Africa  and  Am,  when  mature,  rolls  up  in  a  boll,  becomes  de- 
tached from  the  ground  And  goe-*t  rolling  before  the  wind  (ill  it  reaches  a  moist 
apoi,  or  there  fallii  a  slight  sprinkling  of  rain,  when  it  immediiitely  unrolls,  the 
pods  open  and  the  seeds  fall  out  and  germinjitc  within  eighteen  hours,  so  that  by 
the  time  the  transient  moiiitiirc  has  disappeared  the  young  plant  has  taken  root 
and  is  ready  to  ^row  in  spite  of  the  scorching  sun  and  blading  winds  of  the 
desert.  While  a  few  plants  thus  travel  and  sow  their  own  seeds,  others  stay  at 
home  and  throw  them  so  as  to  scatter  them  to  various  distances.  Some  gerani- 
ums when  the  pod  bursts  throw  their  seeds  out  by  a  little  spring  that  is  arranged 
in  it  for  that  purpose. 

in  the  pods  of  beans  the  fiber  is  arranged  at  an  oblique  angle  with  the  linear 
direction  of  the  pod  and  when  it  becomes  dry  and  bursts,  this  aiiangment  of  the 
fiber  causes  the  two  halves  of  the  pud  to  suddenly  iwist  spirally,  by  which  motion 
the  seeds  are  thrown  out  to  some  distance.  The  castor-oil  bean  also  has  the 
habit  of  throwing  its  seeds  out  by  a  sudden  springing  of  the  material  of  the  pod 
Almast  every  one  has  noticed  how  the  parts  nf  the  pod  of  the  louch-me-nol  (im 
patiens)  will  cuil  up  with  a  sudden  spring  and  scatter  the  seeds  in  all  dircciioL* 
on  being  touched  or  shaVcn.  The  wild  iouch-me*not,  or  jcwcl-wccd,  acts  in  the 
same  manner  but  with  even  still  (greater  energy.  In  cyclanthera,  the  fruit  of 
which  is  not  symmetrical,  one  side  being  ilal  and  the  other  round,  when  ripe 
suddenly  explodes  scattering  its  seeds  on  all  sides. 

In  arceutholiuin,  a  relative  of  the  mistletoe,  and  a  parasite  of  ihc  juniper, 
the  seeds  arc  thrown  from  one  tree  to  another.  The  squirting  cucumber,  a  well 
known  plant  of  southern  Europe,  as  it  approaches  maturity,  becomes  so  gorged 
with  fluid  that  when  fully  ripe  it  bursts  near  the  place  of  attachment  to  the  stem 
and  throws  its  cuntenis  10  a  distance  of  several  ysrds.  The  discharge  is  accom- 
panied by  A  re]!ort  .is  of  .1  toy  pistol.  Persons  venturing  to  touch  one,  or  even 
passing  near  them  arc  liable  to  Ik  greeted  with  the  contents  of  this  vegetable 
pap-gun.  Many  oilier  plants  that  project  their  seeds  might  be  named,  but  these 
are  sufficient  for  our  puqwse.  Water  is  also  an  agent  in  the  dispersion  and  dis* 
semiiutioii  of  t«eds.  Ditfiii^  heavy  raiits  and  Hoods  nearly  all  kinds  of  seeds  are 
liable  to  be  carried  down  from  the  higher  ground  into  the  rivers  and  by  tbem 
transported  lon^  liislances.  These  eventually  find  a  resting  place  in  the  sedi- 
oicnl  of  some  island,  or  low  bottom  land,  and  spring  up  and  Hounsh  luxuriantly. 
The  currents  of  the  ocean  also  become  the  means  of  transport  for  seeds  that  are 
adapted  to  fli>ating.  The  cocoanut,  whose  corky  shell  to  well  adapts  it  to  this 
mode  of  conveyance,  has  thus  been  carried  to  all  the  islands  of  the  tropics. 

In  many  cases  animals  arc  agents  in  the  dispersion  of  the  seeds  of  plants. 
Numerous  speetoi  of  trees  and  plants  bear  edible  seeds  and  nuts  that  are  gathered 
by  various  animals  and  birds  as  winter  stores,  <ome  of  which  are  lost  or  forgotten 
and  so  are  left  to  grow  'the  following  year.     Many  kinds  of  fruit  are  eaten  by 
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birds  and  Animals  and  the  seeds  either  dropped  or,  being  indigestible^  ue  voided 
with  their  droppings  and  spring  up  and  grow,  often  at  long  distances  from  wbeie 
they  originated. 

The  seeds  of  a  large  number  of  plants  are  furnished  on  their  outer  lur^uie 
with  barbs  or  books  by  which  they  adhere  to  the  coats  of  animals  and  are  thus 
f:arried  and  scattered  far  and  wide  over  the  range  of  such  animals.  Some  of  these 
barbs  and  hooks  are  quite  small  as  in  the  burdock,  sand-bur,  beggar-lice,  Span- 
ish-needle, etc.  But  in  a  few  cases  they  are  large  and  appear  quite  formidable. 
The  seed  pod  of  the  common  martynia  of  our  gardens,  when  dry  will  sometimes' 
fasten  its  long  curved  claws  in  the  skin  of  an  animal,  when  it  is  with  difficulty 
that  it  can  rid  itself  of  this  terrible  "  devil's  claw." 

But  the  most  formidable  production  of  this  kind,  probably,  in  the  world  is  a 
product  of  South  Africa  called  by  botanists,  Harpagophyton  procumbens.  The 
seeds  of  this  plant  are  numerously  branched,  the  branches  being  near  an  inch 
long  and  having  numerous  stout,  sharp,  recurved  prickles.  When  once  fastened 
on  an  animal  it  is  exceedingly  difficult  to  remove.  It  is  said  that  lions  sometimei 
in  trying  to  remove  it  from  their  feet  after  stepping  on  it,  get  it  fastened  in  their 
mouths  and  finding  it  impossible  to  remove  it  die  a  most  miserable  death. 

And  here  we  uke  leave  of  our  subject,  though  numberless  other  examples 
might  be  given  to  illustrate  the  beautiful  adaptation  of  means  to  the  purpose  of 
covering  the  globe  with  the  various  vegetable  productions  of  the  earth.  In  the 
presence  of  such  wisdom  and  goodness  let  up  learn  humility  and  reverence. 

CaRon  City,  Colorado,  December,  18S4. 
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RELIGION  AND  THE  DOCTRINE  OF  EVOLUTION.* 

FREDERICK   TEMPLE,    D.    D.,    BISHOP   OF   EXETER. 

The  regularity  of  nature  is  the  first  postulate  of  Science;  but  it  requires  the 
very  slightest  observation  to  show  us  that,  along  with  this  regularity,  there  exisB 
a  vast  irregularity,  which  Science'can  only  deal  with  by  exclusion  from  its  pro*- 
ince.  The  world  as  we  see  it  is  full  of  changes ;  and  these  changes,  when  pa- 
tiently and  perseveringly  examined,  are  found  to  be  subject  to  invariable,  ot 
felmost  invariable,  laws.  But  ihe  things  themselves  which  thus  change  are  U 
multifarious  as  the  changes  which  they  undergo.  They  vary  infinitely  in  quttt- 
tity,  in  qualities,  in  arrangement  throughout  space,  possibly  in  arrangemcDl 
throughout  time.     Take  a  single  substance  such,  say,  as  gold.  *  How  much  gold 

1   AtMtnoted  from  "  Ttie  BelalJonB  between  Aellglon  ftnd  Sciatic*,"  bj  Uiq  Ijord  BUbopAt 
teeter. 
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there  is  in  the  whole  universe,  and  where  it  is  situated,  we  not  only  have  nOi 
knowledge,  but  can  hardly  be  said  lo  be  on  the  way  to  have  knowledge.  Why 
it«  qualities  are  whit  thc-y  are,  and  why  il  alone  possesses  all  these  qualities; 
how  long  it  has  exiMed,  and  liow  long  it  will  continue  to  exist,  these  qucitions 
we  are  unable  to  answer.  The  existence  of  the  many  forms  of  matter,  ihc  pro|>- 
cities  of  each  form,  the  distiibulion  of  cacti:  all  Lhi»  Science  must  to  the  last 
resort  assume. 

But  1  say  in  the  last  resort.  For  it  is  possible,  and  Science  snon  makes  it 
evident  that  ii  is  true,  that  some  forms  of  matter  grow  out  of  other  forraj.  There, 
are  endless  combinations.  And  the  growth  of  new  out  of  old  forms  is  of  neccfr^ 
aity  a  ae^uence,  and  falls  under  the  law  of  invariabiiity  of  sequences,  and  be- 
comes the  subject -matter  ol  science.  As  in  each  separate  case  Science  as&ertt 
each  event  of  to-day  to  have  followed  by  a  law  of  invariable  sequence  on  tlia, 
events  of  yesterday  i  the  earth  has  reached  the  precise  point  in  its  orbit  now 
which  was  determined  by  the  law  of  gravitation  as  applied  to  its  motion  at  the 
point  which  it  reached  a  moment  ago;  Ihc  weather  of  the  present  hour  has  come 
by  meteorological  laws  out  of  the  weather  of  the  last  hour;  the  crops  and  the 
flocks  now  found  on  the  surlacc  of  the  habitable  earth  are  the  necessary  outcome  of 
preceding  harvests  and  preceding  flocks,  and  of  all  that  has  been  done  to  main- 
tain and  increase  them  ;  so,  loo,  if  wc  look  at  the  universe  as  a  whole,  the  pre- 
sent condition  of  that  whole  is,  if  the  scientific  postulate  of  invariable  se<|ucnc« 
be  admitted,  and  in  as  far  as  it  is  admitted,  the  necessary  outcome  of  its  former 
condition  ;  and  all  the  various  forms  of  matter,  whether  living  or  inanimate, 
must,  for  the  same  reason  and  with  the  same  limitation,  be  the  neces&aiy  out* 
come  of  preceding  forms  of  matter.  This  is  the  foundation  of  the  doctrine  of 
evolution. 

Now,  stated  in  this  abstract  form,  this  doctrine  will  be.  and  indeed  if  science : 
be  admitted  at  all  must  be,  accepted  by  everybody.  Even  the  Koiiiau  Church, 
which  holds  that  God  is  pcrpctiiall)'  interfering  with  the  course  of  nature,  cither 
in  the  interests  of  rehgiout  truth  or  out  of  loving  kindness  to  hia  creatures,  yet 
will  acknowledge  that  the  number  of  such  interferences  almost  disappears  in  com- 
parison of  the  courUess  millions  of  instances  in  which  there  is  no  reason  to  be- 
lieve in  any  interference  at  all.  And,  if  we  look  at  the  universe  as  a  whole,  the 
general  proposition  as  suicd  above  is  quite  unaflectcd  by  the  infinitesimal  excep- 
tion which  is  to  be  m.ide  by  abelieverin  frequent  miracles.  But  when  ibis  propo- 
sition is  applied  in  detail  it  at  once  introduces  the  possibility  of  an  eniirciy  new 
history  of  the  material  universe.  For  this  universe,  as  we  see  it,  is  almost  entirely 
made  up  of  composite  and  not  of  simple  substances.  Wc  have  been  able  to. 
analyze  all  the  substances  that  wc  know  ioto  a  comparatively  small  number  of 
simple  elements — some  usually  solid,  some  liquid,  some  gaseous.  But  these 
simple  elements  are  rarely  found  uncombined  with  others;  most  of  iliose  which 
we  meet  with  in  a  pure  state  have  been  taken  out  of  combinaiion  and  reduced 
to  simplicity  by  human  agency.  The  various  metals  that  we  ordinarily  use  are 
mostly  found  in  a  state  of  ore,  and  we  do  not  generally  obtain  them  pure  except 
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by  smelting.     The  air  we  breathe,  though  not  a  compound,  is  a.  mixture.    The 
water  which  is  essential  to  our  life  is  a  compound.     And,  if  we  pass  from  inor- 
ganic to  organic  substances,  all  vegetables  and  animals  are  compouod,  sustained 
by  various  articles  of  food  which  go  to  make  up  their  frames.     Now,  how  have 
these  compounds  been  formed  ?     It  is  quite  possible  that  some  of  them,  or  all  of 
them  to  some  extent,  may  have  been  formed  from  the  first     If  Scieoce  could  go 
back  to  the  beginning  of  all  things,  which  it  obviously  can  not,  it  might  find  the 
composition  already  accomplished,  and  be  compelled  to  start  with  it  as  a  giveD 
fact — a  fact  as  incapable  of  scientific  explanation  as  the  existence  of  matter  at  all. 
But,  on  the  other  hand,  composition  and  decomposition  is  a  matter  of  every-day 
experience.     Our  very  food  could  not  nourish  us  except  by  passing  thiougk 
these  processes  in  our  bodies ;  and  by  the  same  processes  we  prepare  much  of  oor 
food  before  consuming  it.     May  not  Science  go  back  to  the  time   when  these 
processes  had  not  yet  begun?     May  not  the  starting>point  of  the  history  of  the 
aniverse  be  a  condition  in  which  the  simple  elements  were  still  uncombined  ?    If 
Science  could  go  back  to  the  beginning  of  all  things,  might  we  not   Snd  all  the 
elements  of  material  things  ready  indeed  lor  the  action  of  the  inherent  forces 
which  would  presently  unite  them  in  an  infinite  variety  of  combinations,  but  as 
yet  still  separate  from  each  other  ?    Scattered  through  enormous  regions  of  space, 
but  drawn  together  by  the  force  of  gravitation;  their  original  heat,  whatever  il 
may  have  been,  increased  by  their  mutual  collision;  made  to  act  chemically  on 
one  another  by  such  increase  or  by  subsequent  decrease  of  temperature;  per- 
petually approaching  nearer  to  the  forms  into  which,  by  the  incessant  action  of 
the  same  forces,  the  present  universe  has  grown — these  elements,  and  the  work- 
ing of  the  several  laws  of  their  own  proper  nature,  may  be  enough  to  account 
scientifically  for  all  the  phenomena  that  we  observe.     We  do  not  even  then  gel  back 
to  regularity.     Why  these  elements,  and  no  others;  why  in  these  precise  quanti- 
ties; why  so  distributed  in  space;  why  endowed  with    these  properties;  slill  are 
questions  which  Science  can  not  answer,  and  there  seems  no  reason  to  expect  th^ 
any  scientific  answer  will  ever  be  possible.     Nay,  I  know  not  whether  it  may 
not  be  asserted  that  the  impossibility  of  answering  one  at  least  among  these  ques- 
tions is  capable  of  demonstration.     For  the  whole  system  of  things,  as  far  as  we 
know  it,  depends  on  the  perpetual  rotation  of  the  heavenly  bodies;    and  without 
original  irregularity  in  the  distribution  of  matter  no  motion  of  rotation  could  ever 
have  spontaneously  arisen.     And,  if  this  irregularity  be  thus  original,  Science 
can  give  no  account  of  it.     Science,  therefore,  will  have  to  begin  with  assuming 
certain  facts  for  which  it  can  never  hope  to  account.     But  it  »»>>•  begin  by  assum- 
ing that,  speaking  roughly,  the  universe  was  always  very  much   what   we   see  it 
now,  and  that  composition  and  decomposition  have  always  nearly  balanced  each 
other,  and  that  there  have  been  from  the  beginning  the  same  sun  and  moon  and 
planets  and  stars  in  the  sky,  the  same  animals  on  the  earth  and  in   the  seas,  the 
same  vegetation,  the  same  minerals;  and  that  though  there  have   been   incessant 
changes,  and  possibly  all  these  changes  in  one  general  direction,  yet  these  changes 
have  never  amounted  to  what  would  furnish  a  scientific  explanation  of  the  form 
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which  matter  has  assumed.  Or,  on  the  other  hand,  Science  may  assert  the  poe- 
sibilily  of  jcoing  back  to  a  far  earlier  condition  of  our  material  rrstem ;  may  assert 
that  all  the  forms  of  niatler  have  grown  up  under  the  aclion  of  laws  and  forces 
still  at  work  ;  may  take  aa  the  initial  ;tate  of  our  universe  one  or  many  enormous 
clouds  of  gaseous  matter,  and  endeavor  to  trace  with  more  or  less  exactness  how 
these  gradually  formed  themselves  into  what  wc  see.  Science  has  lately  leaned 
to  the  latter  alternative.  Tn  a  believer  the  nlternaiive  may  be  stated  thus:  .We 
all  distinguish  between  the  original  creation  of  the  material  world  and  the  hii* 
tory  of  it  ever  since.  And  we  have,  nay  all  men  have,  been  accustomed  to 
assign  to  the  original  creation  a  great  deal  that  Science  is  now  disposed  tn  assign 
to  the  history.  But  the  distinction  between  the  original  creation  and  the  subse- 
qaent  history  would  still  remain,  and  forever  remain,  although  the  portion  as- 
signed lo  the  one  may  be  less,  and  that  assigned  to  the  other  larger,  than  was 
formerly  aupposcd,  However  far  back  Science  may  be  able  to  push  ils  begin- 
ning there  still  must  be  behind  that  beginning  the  original  act  of  creation — crea- 
tion not  of  matter  only,  but  of  the  various  kinds  of  matter,  and  of  the  laws  gov- 
erning all  and  each  of  those  kinds,  and  of  the  distribmion  of  this  ttiatter  in 
space. 

This  application  of  the  abMract  doctrine  of  evolution  gives  it  an  enormons 
and  startling  expansion — so  enormous  and  so  startling  that  the  doctrine  ittelf 
seems  absolutely  new.  To  say  that  the  present  grows  by  regular  law  out  o(  the 
|>a<i  is  one  thing;  tu  say  that  it  has  grown  out  of  a  distant  past  in  which  as  yet 
the  present  forms  of  life  upon  the  earth,  the  present  vegetation,  the  seas  and 
islands  and  continents,  ihc  very  planet  itself,  itic  sun  and  moon,  were  not  yet 
made — and  all  this  also  by  regular  law — that  is  quite  another  thing.  And  the 
bearings  of  this  new  application  of  science  deserve  study. 

Now,  it  seems  quite  plain  that  lliis  doctrine  of  evolution  is  in  no  sense  what- 
ever antagonistic  to  the  tcarhings  of  religion,  though  it  may  be,  and  that 
we  shall  have  to  consider  afterward,  to  the  teachings  of  revelation.  Why, 
then,  should  religious  men,  independently  of  its  relation  to  revelation,  shrink 
from  it,  as  very  many  unquestionably  do?  The  reason  is  thai,  while  this  doc- 
trine leaves  the  truth  of  the  existence  and  supremacy  of  God  exactly  where  it 
was,  it  cuts  away,  or  appears  to  cut  away,  some  of  the  main  arguments  for  that 
tmib. 

Now,  in  regard  to  the  argnmenls  whereby  we  have  been  accustomed  10 
prove  or  to  corroborate  the  existence  of  a  Supreme  Being,  it  is  plain  that,  touke 
these  arguments  away,  or  to  make  it  impossible  to  use  them,  is  nqt  to  disprove 
or  take  away  the  truth  itself.  We  find  every  day  instances  of  men  resting  their 
faith  in  a  truth  on  some  grounds  which  we  know  to  be  untenable,  and  we  see 
what  a  terrible  trial  it  sometimes  is  when  they  find  out  that  this  is  so,  and  know 
not  as  yet  oa  what  other  ground  they  are  to  uke  their  stand.  And  some  men 
succumb  in  the  tiial,  and  lose  tlieir  faith,  together  with  the  argument  which  has 
hitherto  supported  it.     But  the  truth  still  stands,  in  spite  of  the  failure  of  some 
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to  keep  their  belief  in  it,  and  in  spite  of  the  impossibility  of  supporting  it  by  tlx 
old  arguments. 

And,  when  men  have  become  accustomed  to  rest  their  belief  on  new  grounds, 
the  loss  of  the  old  arguments  is  never  Tound  to  be  a  very  serious  matter.  Belief 
in  revelation  has  been  shaken  again  and  again  by  this  very  increase  of  koawl- 
edge.  It  was  unquestionably  a  dreadful  blow  to  many  in  the  days  of  Galileo  to 
'find  that  the  language  of  the  Bible  in  regard  to  the  movement  of  the  earth  and 
sun  was  not  scientifically  correct.  It  was  a  dreadful  blow  to  many  in  Uie  dajs 
of  the  Reformation  to  find  that  they  had  been  misled  by  what  they  believed  to 
be  an  infallible  Church. 

Such  shocks  to  faith  try  the  mettle  of  men's  moral  and  spiritual  convictiom, 
and  they  often  refuse  altogether  to  hold  what  they  can  no  longer  establish  by  the 
arguments  which  have  hitherto  been  to  them  the  decisive,  perhaps  the  sole  d^ 
cisive,  proofs. 

And  yet,  in  spite  of  these  shocks,  belief  in  revelation  is  strong  still  in  moi's 
souls,  and  is  clearly  not  yet  goiug  to  quit  the  world. 

But  let  us  go  on  to  consider  how  far  it  is  true  that  the  arguments  which  hare 
hitherto  been  regarded  as  proving  the  existence  of  a  Supreme  Creator  are  reiUj 
affected  very  gravely  by  this  doctrine  of  evolution. 

The  main  argument,  which  at  first  appears  to  be  thus  set  aside,  is  that  which 
is  founded  on  the  marks  of  design,  and  which  is  worked  out  in  his  own  way  with 
marvelous  skill  by  Paley  in  his  "  Natural  Theology."     Paley's  argument  rests,  as 
is  well  known,  on  the  evidence  of  design  in  created  things,  and  these  evideocei 
he  chiefly  finds  in  the  framework  of  organized  living  creatures.     He  traces  with 
much  most  interesting  detail  the  many  marvelous  contrivances  by  which  animals 
of  various  kinds  are  adapted  to  the  circumstances  in  which  they  are  to  live,  the 
mechanism  which  enables  them  to  obtain  their  food,  to  preserve  their  species,  to 
escape  their  enemies,  to  remove  discomforts.     All  nature,   thus   examined,  and 
particularly  all  animated  nature,  seems  full  of  means  toward  ends,  and  those  ends 
invariably  such  as  a  beneficent  Creator  might  well  be  supposed  to  have  in  view. 
And  while  there  is  undeuiably  one  great  objection  to  his  whole  argument,  namely, 
that  the  Creator  is  represented  as  an  artificer  rather  than  a  Creator,  as  overcom- 
ing difficulties  which  stood  in  his  way  rather  than  as  an  Almighty   Being  fashion- 
ing things  according  to  his  will,  yet  the  argument  thus  drawn   from   evidence  of 
design  remains  exceedingly  powerful,  and  it  has  always  been  considered  a  strong 
corroboration  of  the  voice  within  which  bids  us  believe  in  a  God.     Now,  it  cer- 
tainly seems  at  first  as  if  this  argument  were  altogether  destroyed.     Ifanimab 
were  not  made  as  we  see  them,  but  evolved  by  natural  law,  still  more  if  it  appear 
that  their  wonderful  adaptation  to  their  surroundings  is  due  to  the  influence  of 
those  surroundings,  it  might  seem  as  if  we  could  no  longer  speak  of  design  u 
exhibited  in  their  various  organs;  the  organs,  we  might  say,  grow  of  themselves, 
some  suitable  and  some  unsuitable  to  the  life  of  the  creatures  to  which  they  be- 
longed, and  the  unsuitable  have  perished  and  the  suitable  have  survived. 

But  Paley  has  supplied  the  clew  to  the  answer.     In  his  well-known  illustra- 
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tion  of  the  watch  picked  up  on  the  healh  by  the  passing  traveler,  he  points  out 
that  the  evidence  of  dcsit^n  is  certainly  not  lessened  U  it  be  found  that  the  watch 
was  so  constructed  that,  in  course  of  time,  it  produced  soother  watch  like  itself. 
He  was  thinking  not  of  evolution,  but  o(  the  ordinary  production  of  each  genera* 
tion  of  aniinals  fiom  the  precediog.  But  his  answer  can  be  pushed  a  step  further, 
and  wc  may  with  equal  justice  remark  that  we  should  certainly  not  believe  it  a 
proof  that  the  watch  had  come  into  existence  without  design  if  we  found  that  it 
produced  in  course  of  time  uot  merely  another  watch  but  a  better.  It  would  be- 
come more  marvelous  than  ever  if  we  found  provision  thus  made,  not  merely  for 
the  continuance  of  the  species,  but  for  the  perpetual  improvement  of  the  species. 
It  is  essciuial  lo  aiiiiual  life  ihat  ihe  animal  should  be  adapted  to  its  circuin- 
slances;  if,  besides  provision  for  such  adaptation  in  each  sencration,  wc  find 
provision  for  still  better  adaptation  in  future  generations,  how  can  it  be  said  that 
the  evidences  of  design  axe  diminished?  Or  lake  any  separate  organ,  such  as 
the  eye.  It  is  impossible  not  to  believe,  until  It  be  disproved,  that  the  eye 
was  intended  to  see  with.  We  cannot  say  that  Hgbt  was  made  for  the  eye.  be- 
cause h^hl  subserves  many  other  purposes  besides  that  of  enabling  eyes  to  see. 
But  that  the  eye  was  intended  for  light  there  is  so  strong  a  presumption  that  it 
cannot  easily  be  rebutted-  If,  indeed,  it  could  be  shown  that  eyes  fulhlled  sev- 
eral other  functions,  or  that  species  of  animals  which  always  lived  in  the  dark 
&till  had  fully-formed  eyes,  then  we  mi^hi  say  that  the  tjonnection  between  the 
eye  of  the  animal  and  the  light  of  heaven  was  accidcQtal,  But  the  contrary  is 
notoriously  the  case — so  much  the  case  that  soms  philosophers  have  maintained 
that  the  eye  was  formed  by  the  need  for  seeing,  a  statement  which  I  need  take  no 
trouble  to  refute,  just  as  those  who  make  it  toko  no  trouble  to  establish,  I  will 
not  say  its  truth,  but  even  its  possibility.  But  the  fact,  if  it  be  a  fact,  that  the  eye 
-was  not  originally  as  well  adapted  to  see  with  as  it  is  now,  and  that  the  power 
of  perceiving  light  and  of  thinf;s  in  the  light  grew  by  degrees,  does  not  show,  nor 
even  lend  to  show,  that  the  eye  was  not  intended  for  seeing  with. 

The  fact  is  that  the  doctrine  of  evolution  docs  not  alTect  the  substance  of 
Palcy'e  argument  at  all.  The  marks  of  design  which  he  has  pointed  out  remain 
raarkf  of  design  still,  even  if  we  accept  the  doctrine  of  evolution  to  the  full. 
What  is  touched  by  this  doctrine  is  not  the  evidence  of  design  but  the  mode  ia 
which  the  design  was  executed.  Palcy,  no  doubt,  wrote  on  the  supposition 
{and  at  that  time  ti  was  hardly  possible  to  admit  any  other  supposition)  that  wc 
must  take  animals  to  have  come  into  cxisieucc  very  nearly  such  as  we  oov 
know  them:  and  his  language,  on  Ihe  whole,  was  adapted  to  that  supposilioo. 
but  the  language  would  rather  need  supplemenlin^j  ihun  changing  to  make  it 
applicable  to  the  supposition  that  animals  were  formed  by  evolution.  In  the 
one  case  the  execution  follows  the  design  by  the  effect  of  a  direct  act  of  cre- 
ation \  it)  the  other  case  the  design  is  worked  out  by  a  slow  process.  In  the  one 
case  the  Creator  made  the  animals  at  once  such  as  Ihey  now  are;  in  the  other 
case  he  impressed  on  certain  particles  of  matter,  which,  cither  at  the  beginning 
Of  at  some  point  in  the  history  of  bis  creation,  he  endowed  with  life,  such  inhcr- 
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eat  powers  that  in  the  OTdioary  course  of  time  living  creatures  such  as  the  presoi' 
were  developed.  The  creative  power  remains  the  same  in  either  case  ;  the  design 
with  which  that  creative  power  was  exercised  remains  the  same.  He  did  not 
make  the  things,  we  may  say ;  do,  but  he  made  them  make  themselves.  And 
surely  this  rather  adds  than  draws  force  from  the  great  argumenL  It  seems  b 
itself  something  more  majestic,  something  more  befitting  him  to  whom  a  thousand 
years  are  as  one  day  and  one  day  as  a  thousand  years,  thus  to  impress  his  will  once 
for  all  on  his  creation,  and  provide  for  all  its  countless  variety  by  this  one  original 
impress,  than  by  special  acts  of  creation  to  be  perpetually  modifyiog  what  he 
had  previously  made.  It  has  often  been  objected  to  Paley's  argument,  as  I  rt 
marked  before,  that  it  represents  the  Almighty  rather  as  an  artificer  than  a  a^ 
ator,  a  workman  dealing  with  somewhat  intractable  materials  and  showing  mar- 
velous skill  in  overcoming  difficulties  rather  than  a  beneficent  Being  making  aD 
things  in  accordance  with  the  purposes  of  his  love.  But  this  objection  disap- 
pears when  we  put  the  argument  into  the  shape  which  the  doctrine  of  evolstioD 
demands,  and  look  on  the  Almighty  as  creating  the  original  elements  of  matts, 
determining  their  number  and  their  properties,  creating  the  taw  of  gravitatioD 
whereby  as  seems  probable  the  worlds  have  been  formed,  creating  the  various 
laws  of  chemical  and  physical  action,  by  which  inorganic  substances  have  befo 
combined,  creating  above  all  the  law  of  life,  the  mysterious  law,  which  plainly 
contains  such  wonderful  possibilities  within  itself,  and  thus  providing  for  the  ulti- 
mate development  of  all  the  many  wonders  of  nature. 

What  conception  of  foresight  and  purpose  can  rise  above  that  which  imagines 
all  history  gathered  as  it  were  into  one  original  creative  act  from  which  the  infia- 
it4  variety  of  the  universe  has  come  and  more  is  coming  even  yet? 

And  yet  again,  it  is  a  common  objection  to  Paley's  and  similar  arguments 
that,  in  spite  of  all  the  tokens  of  intelligence  and  beneficence  in  the  creation, 
there  is  so  much  of  the  contrary  character.  How  much  there  is  of  appareotlf 
needless  pain  and  waste!  And  John  Stuart  Mill  has  urged  that  either  we  most 
suppose  the  Creator  wanting  in  omnipotence  or  wanting  in  kindness  to  have  left 
his  creation  so  imperfect.  The  answer  usually  given  is  that  our  knowledge  is 
partial,  and,  could  we  see  the  whole,  the  objection  would  probably  disappear. 
But  what  force  and  clearness  are  given  to  this  answer  by  the  doctrine  of  evolu- 
tion, which  tells  us  that  we  are  looking  at  a  work  which  is  not  yet  finished, 
and  that  the  imperfections  are  a  necessary  part  of  a  large  design  the  general  oiit- 
liness  of  which  we  may  already  trace  out,  the  ultimate  issue  of  which,  with  all  iis 
details,  is  still  beyond  our  perception  J  The  imperfections  are  like  the  im- 
perfections of  a  half-completed  picture  not  yet  ready  to  be  seen;  they  arc  lite 
the  bud  which  will  presently  be  a  beautiful  Rower,  or  the  larva  of  a  beautiful 
and  gorgeous  insect;  they  are  like  the  imperfections  in  the  moral  character  of  a 
laiot  who  nevertheless  is  changing  from  glory  to  glory. 

To  the  many  partial  designs  which  Paley's  "  Natural  Theology  "  points  out, 
and  which  still  remain  what  they  were,  the  doctrine  of  evolution  adds  the  design 
r>f  >  n^oetual  progress.     Things  are  so  arranged  that  animals  are  perpetually 
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beilcr  adapted  to  the  life  tbcf  h&vb  to  live.  The  verf  phrase  which  we  com- 
monly use  to  sum  up  Darwiii'!i  leaching,  the  survival  of  the  fittest,  implies  a  per- 
petual diminution  of  pain  and  increase  of  enjoyment  for  all  cTCAitircs  ihai  can 
feel.  If  they  are  fitter  for  their  surroundings,  most  certainly  thty  will  find  life 
caster  to  live.  And.  as  if  to  mark  still  more  plainly  the  beneficeiice  of  the  whole 
work,  the  less  developed  creature!,  as  we  have  every  reason  to  believe,  are  less 
sensible  of  pain  and  pleasure ;  so  that  enjoyment  appears  to  grow  with  the  capa- 
city for  enjoyment,  and  suffering  dimimshes  as  sensitivity  to  suffering  increases. 
And  there  can  be  no  doubt  that  ibis  is  in  many  ways  the  tendency  of  natuie. 
Beasts  of  prey  arc  diminishing  ;  life  is  easier  for  man  and  easier  for  til  animals 
that  arc  under  his  care:  many  species  of  animals  perish  as  man  fills  and  subju- 
gates the  globe,  but  tho&e  that  remain  have  far  greater  happiness  in  their  lives. 
In  fact,  all  the  purposes  which  Palty  traces  in  ihc  formation  of  living  creatures 
arc  nut  only  fulfilled  by  what  the  Creator  has  done,  but  aic  better  fulfilled  from 
age  to  age.  And,  though  (he  progress  may  be  exceedingly  slow,  the  nature  of 
the  progress  cannot  be  mistaken. 

If  the  "  Natural  Tiieology  "  were  now  to  be  written,  the  stress  of  the  argu- 
ment would  be  put  on  a  diflctcnt  place.  Instead  of  insisting  wholly  or  mainly 
'OO  the  wonderful  adaptation  of  meant  to  ends  in  the  structure  of  living  animal* 
and  plants,  we  should  look  rather  to  the  original  properties  impressed  on  matter 
from  ihe  t>eginning,  and  on  the  beneficent  consequences  that  li.ive  flowed  from 
those  properties.  We  should  dwell  on  the  peculiar  properties  that  must  be  inher- 
ent in  the  molecules  of  the  original  cicrocnis  to  cause  such  results  to  follow  from 
their  action  and  reaction  on  one  another.  Wc  should  dwell  un  the  part  played 
in  the  universe  by  the  properties  of  oxygen,  the  great  purifier,  and  one  of  the 
peat  heat-givers  ;  of  carbon,  the  chief  light-giver  and  heatgiver ;  of  water,  llie 
great  solvent  and  the  store-house  of  beat ;  of  the  aimo.«pherc  and  the  vapors  in 
it.  the  protector  of  the  earth  which  it  surrounds.  We  should  trace  the  beneficent 
cfTccls  of  pain  and  pleasure  in  their  subservience  to  the  purification  of  life.  The 
(narks  of  a  purpose  impressed  from  the  first  on  all  creation  would  be  even  more 
visible  than  ever  before. 

.\nd  wc  could  nut  overtook  the  beauty  of  nature  and  of  all  created  things 
■3  pari  of  that  purpose,  coming  in  many  cases  out  of  that  very  survival  of  the 
fiiiwt  of  which  r^arwin  has  spoken,  and  yet  a  distinct  object  in  itself.  For  this 
beauty  there  is  no  need  in  the  economy  of  Nature  whatever.  The  beauty  of 
the  starry  heavens,  which  so  impressed  the  mind  of  Kant  that  he  put  it  by  the 
side  of  the  moral  law  ns  proving  the  existence  of  .1  Creator,  is  not  wanted  either 
for  the  evolution  of  the  world  or  for  the  preservation  of  living  creatures.  Our 
enjoyment  of  it  is  a  siiper.added  gift  certainly  not  necessary  for  the  existence  or 
the  cuniinuancc  of  our  species,  'I"he  beauty  of  flowers,  according  to  the  teach- 
ing of  the  doctrine  of  evolution,  has  generally  grown  out  oi  the  need  which  makes 
it  good  for  plants  to  attract  insects,  The  insecis  carry  the  pollen  from  flower  to 
to  flower,  and  thus,  as  it  were  mix  the  breed ;  and  this  produces  the  stronger  plants 
which  outlive  the  competition  of  the  rest.     The  plants,  therefore,  which  are  most 
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conspicuous  gain  an  advautage  by  attracting  insects  most.  That  successive  gen- 
erations of  flowers  should  thus  show  brighter  and  brighter  colors  is  iDteliigibk. 
But  the  beauty  of  flowers  is  far  more  than  mere  conspicuousness  of  colors,  even 
though  that  be  the  main  ingredient.  Why  should  the  wonderful  grace,  and  deli- 
cacy, and  harmony  of  tint  be  added  ?  Is  all  this  mere  chance  ?  Is  all  this  super- 
fluity pervading  the  whole  world  and  perpetually  supplying  to  the  highest  of  lir- 
ing  creatures,  and  that,  too,  in  a  real  proportion  to  his  superiority,  the  moS 
refined  and  elevating  of  pleasures,  an  accident  without  any  purpose  at  all?  If 
evolution  has  produced  the  world  such  as  we  see  and  all  its  endless  beauty,  ithu 
bestowed  on  our  own  dwelling-place  in  lavish  abundance  and  in  marvelous  pa- 
fection  that  on  which  men  spend  their  substance  without  stint,  that  which  thq 
value  above  all  but  downright  necessities,  that  which  they  admire  beyond  *D 
except  the  law  of  duty  itself.  We  cannot  think  that  this  is  not  designed,  na 
that  the  Artist  who  produced  it  was  blind  to  what  was  coming  out  of  his  WOTk. 

Once  more,  the  doctrine  of  evolation  restores  to  the  science  of  nature  the 
unity  which  we  should  expect  in  the  creation  of  God.  Paley's  argument  proved 
design,  but  included  the  possibility  of  many  designers.  Not  one  design,  bnl 
many  separate  designs,  all  no  doubt  of  the  same  character,  but  all  worked  out 
independently  of  one  another,  is  the  picture  that  he  puts  before  us.  But  the 
doctrine  of  evolution  binds  all  existing  things  on  earth  into  one.  Every  mineral, 
every  plant,  every  animal  has  such  properties  that  it  benefits  other  things  besides 
itself,  and  derives  benefit  in  turn.  The  insect  develops  the  plant,  and  the  plant 
the  insect ;  the  brute  aids  in  the  evolution  of  the  man,  and  the  man  in  that  of  the 
brute.  All  things  are  embraced  in  one  great  design,  beginning  with  the  very 
creation.  He  who  uses  the  doctrine  of  evolution  to  prove  that  no  intelligence 
planned  the  world,  is  undertaking  the  self-contradictory  task  of  showing  that  a 
great  machine  has  no  purpose  by  tracing  in  detail  the  marvelous  conoplexity  of 
its  parts,  and  the  stilt  more  marvelous  precision  with  which  all  work  together  to 
produce  a  common  result. 

To  conclude,  the  doctrine  of  evolution  leaves  the  argument  for  an  iDieUigenE 
Creator  and  Governor  of  the  world  stronger  than  it  was  before.  There  is  still  as 
much  as  ever  the  proof  of  an  intelligent  purpose  pervading  all  creation.  The 
difference  is,  that  the  execution  of  that  purpose  belongs  more  to  the  original  act 
of  creation,  less  to  acts  of  government  since.  There  is  more  divine  foresight, 
there  is  less  divine  interposition;  and  whatever  has  been  taken  from  the  latter 
has  been  added  to  the  former. 

Some  scientific  students  of  nature  may  fancy  they  can  deduce  in  the  working 
out  of  the  theory  results  inconsistent  with  religious  belief;  and  in  a  future  lecture 

these  will  have  to  be  examined;  and  it  is  possible  that  the  theory  may  be  so  p^^ 
sented  as  to  be  inconsistent  with  the  teaching  of  revelation.  But,  whatever  may 
be  the  relation  of  the  doctrine  of  evolution  to  revelation,  it  cannot  be  said  that 
this  doctrine  is  antagonistic  to  religion  in  its  essence.  The  progress  of  science 
in  this  direction  will  assuredly  end  in  helping  men  to  believe  with  more  assur- 
ance than  ever  that  the  Lord  by  wisdom  hath  founded  the  earth,  by  under- 
standing hath  he  established  the  heavens. — Popular  Science  MontUy. 
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Mr.  Thomas  Meehap  exhibited  flowers  of  the  remarkable  //alexia  noted  st 
pftge  3»,  and  remarked  on  the  wide  divergence  reached  without  nny  intervening 
modilicaiions  from  the  original,  and  observed  that  il  was  another  iltusiiation  of 
what  he  thought  must  now  be  genenlly  accejiicd.  ihat  the  maxim  of  Ray  '  ■  Nattira 
non  fa<it saltum'*  wsxM  needed  modificatton.  He  had  called  attention  lo  this 
particuUr  departure,  among  others,  in  a  paper  before  the  Anrriean  Aao<iaiionffir 
tte  AixraHtimmt  ef  Seienit,  in  1874;'  what  he  desired  to  do  now  was  to  emphasize 
■  few  of  the  points  broui^ht  out  proiuineDil)-  in  (hnt  paper,  that  "  V.-iria:ion5  in 
species  as  in  morphologiral  changes  in  individaak.  arc  by  no  tne.ins  by  gradual 
modifications ;  that  suddenly  formed  and  marked  variations  perpetuate  themsckes 
from  seeds,  and  behave  in  all  retpects  as  acknowledged  species ;  and  Ihat  varia- 
lioBS  of  similar  characters  would  a|)pear  at  times  in  widely  separated  localities." 

In  addition  to  the  illu«itrations  given  in  that  paper,  a  remarkable  one  was 
•fforded  by  the  HUhar^ia  alhhpita.  the  common  "  calls "  of  gardens,  the  present 
season.  .Some  lour  inches  below  the  perfect  flower  a  mere  spnthc  was  developed, 
purtially  green,  but  mostly  white,  as  usual,  but  in  this  case  we  do  not  cil!  it  a 
ipathe,  but  a  huge  bract,  fn  other  words,  the  usually  naked  flowcr-saipe  of  the 
RkKardia  had  borne  a  bract.  Flowers  with  a  pair  of  more  or  less  imperfect 
spathca  were  not  uncommon  in  some  seasons ;  ihc  pecuiiarily  of  the  present 
■cftson  was  the  interval  of  several  inches  on  the  stem,  which  justified  the  term  of 
brACt  to  the  lower  spathe.  From  the  vicinity  of  Philadelphia  numbers  had  been 
brought  to  him,  and  oihets  had  been  sent  from  Ohio,  Indiana  and  Illinois— some 
hundreds  of  miles  apart.  What  was  the  peculiarity  in  this  season  over  others 
which  induced  the  production  of  this  bract,  was  one  question.  Whatever  it  may 
have  been,  it  opeialvd  in  bringing  about  a  change  of  character,  without  the 
intervention  of  seed,  directly  on  the  plant,  and  in  many  widely  sep<irated  plnces 
at  the  same  lime.  Whai  i*  to  prevent  a  law  which  operates  exceptionally  in  one 
season,  operating  again  and  in  a  regular  and  continuous  way?  So  far  as  we  can 
understand  there  can  be  no  leason  ;  and,  if  it  should,  we  have  a  new  species,  not 
springing  from  a  seed,  or  one  individual  plant — constiluling  one  geographical 
centre  of  creation  from  which  all  subsc<]uent  descendants  emigrated  and  spread 
themselves — but  a  whole  brood  of  new  individuals  already  widely  distributed  over 
ihc  earth's  surface,  and  entirely  freed  from  the  "  stniggle  for  existence  "  which 
the  developeraent  of  a  species  from  a  solitary  mdividual  presupposes. 

Aside  from  the  great  value  of  this  illustralinn  of  how  the  whole  character  of 
A  species  might  be  modified  <iitnu1taneously  over  a  wide  extent  of  cmmlry,  it 
afforded  a  lesson  in  environment.  External  circumstances  may  tnRuence  modi- 
Rcation,  but  only  in  a  line  already  prepared  for  modification.  This  must  neces- 
sarily be  sO,  or  change  would  be  b»t  blind  accident,  whereas  palxontology  teaches 
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U8  that  change  has  always  been  in  regular  lines,  and  in  coordinate  directioni 
which  no  accident  has  been  able  to  permaaently  turn  aside.  Just  as  ia  the  bitdi 
of  animals,  we  find,  that  however  powerful  may  be  some  external  law  of  nutritioii, 
which,  acting  on  the  primary  cell  of  the  individual  decides  the  sex,  yet  we  tte 
that  no  accidenl  has  been  able  to  disturb  the  proportion  of  the  sexes  bom,  wbidi 
has  always  been,  so  far  as  we  know,  nearly  equaL  So  in  the  birth  of  spedo, 
making  all  allowances  for  the  operation  of  environment,  the  primary  plan  lue 
been  in  no  serious  w^y  disturbed;  we  have  to  grant  something  to  enviroomcsl 
ir  the  production  of  new  forms,  but  only  as  it  may  aid  in  innate  power  of  change, 
ready  to  expend  itself  on  action  as  soon  as  the  circumstances  favor  such  devek^ 
ment — circumstances  which  after  all  have  very  little  ability  to  determine  whil 
direction  such  change  shall  take. 

We  know  that  distinct  forms  do  spring  through  single  individuals  from  seed, 
and  that  after  battling  successfully  with  all  the  vicissitudes  of  its  surroundings,  \ 
new  form  may  succeed  in  spreading,  through  the  lapse  of  years  or  ages,  over  i 
considerable  district  of  country.  But  the  idea  that  always  and  in  all  cases  spedo 
have  originated  in  this  manner,  presents,  occasionally,  difficulties  which  seem 
insurmountable.  In  the  case  of  the  similarity  between  the  flora  of  Japan  and  thit 
of  the  eastern  portion  of  the  United  States,  we  have  lo  assume  the  existence  of « 
much  closer  connection  between  the  land  over  what  is  now  the  Pacific  Ocean,  io 
comparatively  modern  times,  in  order  to  get  a  satisfactory  idea  of  the  departure 
of  the  species  from  one  central  spot ;  and  to  demand  a  great  number  of  years  for 
some  plants  to  travel  from  one  central  birthplace  before  the  land  subsided,  carry- 
ing back  species  in  geological  time  further,  perhaps,  than  mere  geological  facts 
would  be  willing  to  allow.  But  if  we  can  see  our  way  to  a  belief  that  plants  may 
change  in  a  wide  district  of  country  simultaneously  in  one  direction,  and  that 
these  changes  once  introduced,  be  able  to  perpetuate  themselves  till  a  new  birtli- 
time  should  arrive,  we  have  great  advancement  towards  simplifying  things.— 
Proceedings  of  Philadelphia  Academy  of  Science. 


ASTRONOMY. 


SUN  AND  PLANETS  FOR  JANUARY,   1885. 

W.    DAWSON,    SPICELAMD,    IND, 

About  an  hour  before  New  Year's  the  Sun  is  in  Perigee,  its  oeuesl 
point  to  the  Earth,  when  its  R.  A.  is  i8h.  48m.;  and  declioation  aa^'oo'S. 
Thus  it  has  started  northward  and  the  days  are  growing  longer.  Spots  on  the 
Sun  have  broken  out  considerably  since  their  disappearance  November  8th.  On 
the  14th  of  November  ther^were  five  groups  and  fifty  spots.     December  ad  four 
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griJiips  and  sixl^-six  spots.  On  the  the  8th  I  counted  anl)r  fourteen  spots.  The 
wcaihcr  li«s  been  unfAvoraljlc  iince  then — now  the  tSih, 

New  Moon  occurs  January  i6th,  about  5:00  A.  M.,  and  Full  Moon  on  the 
^otb  at  11:00  A.  M.  The  Moon  passes  over  and  bides  for  nearly  an  hour,  the 
star  Thcla  Libtse,  in  the  morning  of  January  10th,  about  ji&o  to  4:00  o'clock. 
Another  phenomenon  of  comiiderable  interest  will  occur  near  ;:oo  P.  M.,  Jan- 
uary iftth,  vix.:  the  |>assage  of  the  Moon  very  near  a  star  (Lambda  in  Gemini) 
&0  that  the  star  will  appear  to  pass  very  near  the  south  edge  of  llic  Moon,  and 
may  be  actually  hid  for  ;i  few-  moments.  In  such  a  case  it  may  be  po<»ibtc,  with 
a  good  telescope,  to  see  the  star  disappear  and  tc-appear  alternately  among  the 
high  mountains  on  that  part  of  the  Moon.  Such  an  observation  would,  at  least, 
be  quite  interesting. 

Mercury  comes  to  inferior  conjunction  with  the  Suu  January  3d;  and  great- 
est elongation  on  the  36tb,  when  it  will  be  nearly  35^  W.  of  the  Sun,  and  may 
be  observed  as  a  moving  Eiar.  Venus  is  still  a  Morning  Star  in  the  southeast. 
Mercury  will  be  1°  north  of  it  in  the  morning  of  the  14th.  Mars  is  too  near  the 
Stu  to  be  visible.  Jupiter  rises  some  north  of  eist  abuut  900  o'clock  January 
\%\  \  and  at  7:00  o'clock  on  the  jist.  So  it  will  be  in  good  position  for  observa- 
tion toward  the  last  of  the  month.  Its  four  moons  may  be  seen  with  a  spy-glass. 
Saturn  is  as  well  situated  for  evening  observation  as  it  can  be.  It  is  considerabty 
below  and  north  of  Pleiades,  formiog  a  triangle  with  them  and  Capella.  It  is 
three  hours  high  at  6:00  o'clock  January  isL  lu  ring  and  one  moon  (Titan)  can 
be  seen  with  a  good-sized  spy-glass.  Uranus  is  nearly  between  the  stars  Eta  and 
Gamma  of  Virgo,  ]ust  visible  to  the  naked  eye  when  the  sky  is  clear  and  Moon 
absetit.  Nepluuc  is  in  a  starless  region  of  Taurus,  about  8°  southwest  of  Plei- 
ades. It  is  quite  invisible  to  the  naked  eye,  and  can  only  be  found  by  the  aid  of 
an  equatorial  telescope. 


NATURAL    HISTORY. 


ODDITIES  OF  ANIMAL  CHARACTER. 

Mr.  J.  S.  Mill,  in  his  essay  on  "  Liberty,"  long  ago  warned  us  against  the 
stupefying  influence  of  custom  upon  human  beings,  and  held  Ahat  we  ought  to 
encourage  eccentricities  in  each  other,  and  to  guard  jealously  the  right  to  be  ec- 
centric, instead  of  insisting  on  reducing  every  one  by  the  hard-and-fast  Procru»- 
tean  standard  to  a  single  dead  level  of  mediocrity.  But,  whatever  our  sins  may 
be  in  this  respect  toward  human  beings,  surely  they  are  greater  still  toward  the 
domestic  animals.  We  icducc  our  horses,  so  far  as  possible,  to  the  mechanical 
condition  of  locomotive  engines — indeed,  eccentric  horses  might  involve  very 
serious  dangers  to  life  and  limb — our  dogs  to  sentinels,  which  we  drill  to  a  social 
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decorum  as  rigid  as  our  own;  while  we  regard  the  eccentricities  of  >  cat wiA 
undisguised  horror,  as  the  mere  prelude  to  dangerous  insanttjr.  No  one  *^ 
watches  can  fail  to  see  how  bigoted  we  are  against  anything  like  a  "  new  it- 
parture"  among  our  poor  relations.  If  a  man  begins  to  save  up  against  hisolds|e, 
we  call  it  thrift,  and  praise  htm  as  a  small  capitalist  who  is  giTing  hostages  tD 
fortune;  but  if  a  dog  accumulates  a  store  of  bones  or  food,  we  loolt  upon  bn 
as  indulging  in  dangerous  caprices,  which  may  end  in  the  necessity  of  putting  i 
bullet  through  his  head.  There  may  be  exceptions  here  and  there.  Sometima 
you  will  find  an  old  lady  who  will  protect  eccentricity  in  a  parrot,  a  magpie,  ori 
jackdaw,  as  a  bird  that  has  a  right  to  a  certain  freedom  of  movements  in  retm 
for  its  entertaining  attempts  at  conversation. 

But,  on  the  whole,  there  is  no  sterner  standard  of  conventionality  than  thil 
which  we  enforce  on  our  domestic  animals.     Pet  dogs  become  perfect  bigots  in 
favor  of  the  usual,  and  persecute  any  attempt  to  deviate  from  it  on  the  pan  eves 
of  a  more  powerful  and  less  favored  colleague,   as  the  Inquisition    persecuted 
heresy,  or  as  the  court  of  Russia  persecutes  Nihilism.     There  is  nothing  eqtul 
to  the  indignation  of  an  in-doors  dog  at  any  invasion  of  the  privacy  of  the  draw^ 
ing-room  by  an  out  doors  dog,  and  nothing  more  melancholy  than  the  senrfle 
apologies  which  the  big  dog  will  make  to  the  little  one,  for  even  propoang  to 
break  through  the  animal  etiquette  of  the  house.    The  horror  of  the  queen's 
chamberlain,  when  once  an  officer  presented  himself  at  the  levee  in  the  proper 
court  suit  diversified  by  slippers,  which  he  had  forgotten  to  exchange  for  the  r^ 
nlation  boots,  was  not  so  great  as  the  horror  of  the  terrier  and  the  Pomeranian 
when  a  collie  or  a  setter  presents  himself  on  the  threshhold  of  their  mistress* 
sitting-room.     We  smother  the  genius  of  our  dogs  with  our  conventionalisms; 
and  stifle  the  originality  of  our  cats  with  luxurious  bribes.     We  did,    indeed, 
meet  the  other  day,  within  the  precincts  of  a  great  cathedral,  with  a   young  cit 
who  was  spoken  of  as  "epoch-making" — as  likely  even  to  originate  a  new 
hegira  by  the  fervor  of  his  genius.     But  even  of  his  great  promise  we  could 
gather  no  articulate  account.     He  was  still  in  the  period  of  early  youth,  and 
perhaps  was  brooding  over  the  designs  by  which  he  hoped  to  transform,  in  some 
future  day,  the  world  of  the  cathedral  close.     But,  as  a  rule,  it  is  certain  that  ve 
teach  our  domestic  animals  as  the  Cingalese  teach  their  tame  elephants,  to  dis- 
courage steadily  and  effectually  everything  like  eccentricities,  whether  deliberate 
or  capricious,  or  assertions  of  liberty,  on  the  part  of  their  wilder  colleagues,  iiul 
so  drill  them  into  our  dead  level  of  habit. 

What  important  variations  of  character,  however,  might  we  not  promote  if 
we  look  more  pains  to  foster  what  a  writer  of  thirty  years  used  to  call  "the  in- 
divlduaiity  of  the  individual "  among  our  friends  of  the  lower  races!  Sir  John 
Lubboclc  thinks  that  he  has  partially  taught  a  poodle  to  read,  but,  as  a  conw- 
pondent  of  ours  once  suggested,  that  may  be  a  step  in  the  wrong  direction — d<A 
a  development  of  the  true  genius  of  the  dog,  but  an  attempt  to  merge  the  genim 
of  the  dog  in  the  habits  peculiar  to  man,  and  hkely  rather  to  result  in  ingraftii^ 
an  imitative  humanity  on  a  totally  different  kind  of  capacity.     On  the  other  bind, 
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in  his  experhnents  on  ants,  Sir  John  Lubbock  has  gone  on  the  sounder  principle 
of  setting  the  ants  problems  to  solve  for  themselves — a  principle  which  has  re- 
sulted in  showing  that  different  races  of  ants  have  very  r^ifTerent  resources  and 
that  different  individuals,  even  in  the  same  race,  show  a  very  ditferent  amount  of 
resource  in  dealing  with  the  same  difficulty.  This  is  confirmed  by  what  we 
know  of  our  more  intimate  friends  among  the  domestic  animals;  and  surely  we 
should  do  more  to  develop  their  capacity  by  stimulating  them  to  meet  difficulties 
by  their  own  resources  than  we  can  effect  by  taking  their  training  so  com- 
pletely under  our  own  care.  Is  it  not  possible  that,  as  things  go,  the  com- 
panionship of  man  is  rather  an  incubus  on  the  natural  genius  of  the  inferior 
animals  than  a  a  help  to  its  development?  It  is  clear  that  the  ants,  at  least, 
are  more  sagacious  in  proportion  as  they  live  more  apart  from  man,  and  are 
thrown  upon  their  own  resources.  The  harvesting-ants  of  Texas  and  the  leaf- 
cutting  and  military  ants  of  Nicaragua  are  far  higher  in  civilization  than  the 
ants  of  the  more  densely  peopled  countries  of  Europe.  In  proportion  as  they 
have  a  freer  scope  for  their  efforts,  their  social  communities  appear  to  be  founded 
on  a  more  advanced  intelligence  and  organization.  Is  it  not  possible  that  we 
stunt  the  intelligence  of  our  humbler  fellow-creatures  by  doing  so  much  for  them, 
and  permitting  them  to  do  so  little  for  themselves  ? 

Certainly  there  is  far  too  little  disposition  to  allow  of  eccentricity  in  the 
lower  animals  and  for  what  comes  of  eccentricity.  Half- domesticated  birds, 
however,  will  occasionally  show  very  remarkable  eccentricities,  and  even  appear 
to  be  making  experiments — thoVigh  experiments  which  we  should,  of  course,  re- 
gard as  of  a  very  unscientific  kind — in  the  modification  of  their  own  instincts. 
The  present  writer  knows  a  pigeon  of  exceedingly  eccentric  disposition,  not  unlike 
"the  single  gentleman"  in  Dickens'  "  Curiosity  Shop"  in  his  habits.  He  keeps 
seven  pigeon  boxes  all  to  himself,  and  persecutes  relentlessly  any  pigeons  which 
propose  to  share  their  dwellings  with  him.  He  is  as  averse  to  the  society  even  of 
the  gentler  sex  as  was  St.  Anthony  himself  in  Egyptian  deserts.  Not  a  pigeon 
will  he  admit  within  the  circle  of  his  sway.  And  yet,  in  spite  of  this  resolute 
and  inveterate  bachelorhood,  this  eccentric  pigeon  is  always  endeavoring  to 
build  nests,  and  looking  out  for  objects  of  an  egg-like  form,  which  he  thinks  it 
possible  to  hatch.  He  will  accumulate  twigs  and  straws  now  here,  now  there,  at 
very  great  pains  and  labor.  He  will  coo  sometimes  to  inanimate  objects,  some- 
times to  captive  birds  of  another  breed,  sometimes  to  a  kitten  or  a  dog,  or  even  a 
flower-pot,  with  the  quaintest  and  politest  antics.  He  will  sit  patiently  on  China- 
uucers  on  the  mantel-piece  of  one  room,  while  he  accumulates  the  materials  for 
a  nest  on  the  top  of  a  closet  in  another  room.  He  does  not  even  drive  away  the 
possible  mother  of  a  family  with  more  zeal  than  he  shows  in  seeking  to  be  a  good 
father  to  some  imaginary  chick  which  he  seems  to  expect  to  elicit  fromaring-stand 
or  a  letter-weight.  So  for  as  the  writer  can  judge,  he  is  a  pigeon  of  strong  Mal- 
thusian  views,  who  hopes  to  inaugurate  a  new  regime  which  may  have  the  same 
relation  to  the  ordinary  habits  of  pigeons  which  the  Positivist  worship  bears  to 
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Che  other  religions  of  the  world.  H«  hopes  to  foster  and  cultivate  the  fmuii 
and  pareota)  idea  without  anj*  corresponding  reality,  without  any  aid  from  eu 
tide,  indeed,  except  an  apparatus  of  external  ceremony,  which  feigos  the  ens 
tuence  of  a  piirel)'  ideal  mite,  and  alfects  (o  indulge  in  the  expectation  of  itcf» 
lible  offspring.  Hotibiless  he  thinks  thai  there  is  nothing  so  good  as  the  tx'-^" 
attittide  of  a  pigeon  toward  bis  mate,  especially  if  there  be  no  mate  to  justiJ>  <:. 
nothing  more  touching  than  the  patient  preparation  for  offsprinj;  and  the  cduo> 
lion  of  the  youn^,  especially  if  there  be  oo  young  to  complicate  the  proUentf 
tenderness  and  foroight,  hy  requiting  a  real  supply  of  food  and  attcntiotL 

This  eccentric  pigeon  seems  to  be  a  sohtary  thinker  of  the  Comdst  kind.  » 
hopes  to  solve  the  problem  of  ]>ieMrvtng  to  the  full  all  the  higher  instincts  ol  Cti> 
life,  without  the  difliculiies  involved  in  supplying  those  instinct  with  real  objeciv 
If  a  human  thinker  can  empty  religion  of  its  meaning,  and  yet  justify  all  itsfatm 
and  sentiments  and  cxicrual  rites,  and  if  he  is  to  receive  nothing  but  praise  oi 
his  achievement,  why  may  wc  not  regard  with  interest  and  admiration  the  cSol 
of  an  eccenuic  bird  to  retain  all  the  ceremonial  forms  of  chivalrous  observaixc 
aod  elaborate  ]>4ireDtal  care  and  patience,  without,  in  fact,  complicating  theai» 
ation  by  admitting  the  neighborhood  of  either  wife  or  child?  To  our  mind,  ttie 
idiosyncrasies  of  such  a  creature  as  this  deserve  the  most  aiientivc  study.  Wbo 
knows  whether  wc  might  not  find  in  the  world  of  eccentric  instinct  all  sorts  <i 
anticipations  of  eccentric  intellect?  Who  know*  whether  we  might  not  fisJ 
genius  and  originality  in  other  races  of  animals  which  would  throw  as  much  li^ht 
upon  the  genius  and  originality  of  man  as  the  eccentricities  of  this  pigeon  seem 
to  throw  on  the  eccct-tricitics  of  a  most  active  and  confident  school  of  modcrs 
thought?  If  John  Stuart  Mill  were  right  in  thinking  it  a  sacred  duly  not  lo  iJis- 
courage  the  milder  lunacies  of  human  beings,  might  we  not  with  equal  advantage 
extend  his  exhortation,  and  make  it  include  the  duty  of  protecting  the  tndepeiid> 
ent  development  of  the  idiosyncrasies  of  bird  «nd  beast,  in  the  hope  of  finding  id 
them  some  clew  to  the  various  oddities  and  harmless  insanities  of  human  ihougbl 
and  action  ? — Ammtan  Fuld. 
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Second  Aknual  Rrport  op  thb  BtiRCAtr  or  Eiknui.oov,   iSSo-Si:     Bf  J- 
W,  Powell,  Director.     8vo.,   pp.   477,     Illusiratcd.     Government   Prioti»|] 
OfBce,  i88j. 

The  first  part  of  this  handsome  volume  consists  of  an  account  of  the  opera* 
tions  of  the  Bureau  for  the  fiscal  year  by  Major  Powell  himself,  the  remainder  is 
devoted  to  special  papers  by  his  assistants,  illustrating  the  methods  and  re- 
searches prosecuted  under  the  direction  of  ihc  Bureau. 

Among  these  papers  are  an  accouDt  by  Frank  H.  Cusbing,  of  the  Smiths<»' 
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ian  Instilnlion,  oftiome  peculinr  rites  tiudied  by  him  while  living  with  the  Zatd 
Indians  of  New  Mexico,  entitled  "  Zuni  Fctichcsi  "  one  by  Mrs.  Ertninnie  A. 
Smith,  eniiiled  "  Myths  of  the  Iroquoi*;"  a,  third  by  H.  W.  Henbhaw  upon 
'*  Anima]  Car\-ing<i  from  Mounds  of  the  Mississippi  River;**  "Navajo  Silver- 
smiths," by  \V'a»hi Dgton  Matthews;  "  Art  tn  Shell  of  llie  Ancient  Americans," 
by  Wm.  H.  Holmes;  "Illustrated  Catalogue  of  the  Collections  obtained  from 
the  Indiann  of  New  Mexico  and  Arizona  in  1879  and  tSSo,"  by  James  Stcveo- 
•on. 

All  of  these  articles  are  written  by  persons  who  have  given  careftil  and  cTiti- 
c»1  Mudy  tn  their  respective  subjects  and  most  of  them  are  very  copiously  illtts* 
tnited  in  the  handsomest  manner. 

The  iDvcstigaiiuns  of  the  IJureau  have  been  conducted  systematically  and 
the  object  has  been  the  definite  and  logical  study  of  arts,  institutiotit,  languages, 
and  opinions,  each  depending  upon,  and  to  some  extent  inseparable  from,  the 
other.  As  Major  Powell  well  puts  it,  "The  study  of  the  ans  is  but  the  collec- 
tion of  curiosities  unless  ihc  relations  between  arts,  institutions,  langitage  and 
opinions  are  discovered.  The  study  of  Institutions  leads  but  to  the  discovery  of 
curious  habits  and  customs  unles.s  the  deeper  meaning  thereof  is  discovered  from 
arts,  languages  and  opinions.  In  like  manner  the  study  of  words  unless  phito* 
logic  research  is  based  upon  a  knowledge  of  arts,  institutions  and  opinions. 
So  also  the  study  of  opinions  is  but  the  collection  of  mythic  stories  if  their  true 
meaning  is  not  asceruinvd  m  the  history  of  arts,  institutions  and  languages." 

With  this  view  of  the  subject  properly  understood,  the  student  of  ethnology 
will  not  long  be  regarded  by  the  average  person  as  a  mere  collector  of  old  pot- 
tery, arrow-heads  and  musty  bones,  but  will  soon  come  to  occupy  his  proper  place 
among  scientists. 


TRAVEI.S  OS  Faith  from  Traditiom  to  Reasoh:  By  Robt.  C.  Adarai.  tamo., 
pp.  338.  (;.  P.  Putnam's  Sons,  New  York,  1884.  For  sale  by  M.  H. 
Dickinson, 

This  handsomely  printed  volume  is  devoted  to  an  account  of  the  writer's 
ex]>crienccs  in  passing  from  a  supposed  religious  state,  through  all  the  phases  of 
doubt  and  unsettlement,  to  that  of  rank  infidcliiy.  He  is  the  son  of  a  Presby* 
terian  minister  and  was  brought  up  by  a  Christian  mother,  being  uught,  as  all 
New  England  children  were  in  those  days,  the  stern  theology  of  the  "shorter 
catechism  "  and  other  Calvinisiic  doctrines.  With  such  a  foundation  it  is  surpiis- 
ing  how  soon  he  began  to  doubt,  and  more  surpsising  upon  what  meagre  quibbles 
bis  doubts  depended.  He  became  a  sea  captain  and  having  much  leisure  time 
00  his  hands,  devoted  it  to  studying  the  Bible  and  theological  books.  He  at- 
tended church  when  on  land,  and  apparently  earnestly  sought  to  be  a  Christian 
and  lead  a  Christian  life.  Nevertheless  his  hold  upon  religion  was  too  slight  to 
bind  him  and  he  drifted  farther  and  farther  from  the  teachings  of  his  youth  until 
he  actually  became  a  "  pagan"  of  the   Bob  Ingersoll  type,  satisfied  with  being 
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i'lpi.ut  '<f  AS  hvc.»jr.''\/.'Ac\L  Tour  is  Mexico  is  i88r:      By  A.  F.  Ban- 
ish'r.     *;■/',,,  i/p,  -^if,.      ir.usirated.     Cupitlts,  Upham&Co.,  Boston,  iSS*. 

'I  I.1-.  !•:  Ill"  'iTf.'iiid  viiliime  of  archjeolo^ical  papers  published  by  the  Archao- 
\uy\i  -A  lii'iiliiifr  o(  Aiii'.'rlra,  whose  president  is  Charles  Eliot  Norton  and  whose 
K'  1 1'-t.ir  y  !■.  K.  J  I.  f  iri:(:nl':af.  The  author  calls  his  work  an  archieological  rccon- 
iii-r.;ttii  <•  iijiK  Mijiif  II,  and  divides  it  in>o  four  chapters,  viz:  From  Tampico  to 
th'-  toy  'il  Mf'xirn;  Notes  about  the  City  of  Mexico;  Studies  about  Choluta  and 
ilii  vjtiiiriy;  An  Ivxi  iirsion  to  Mitla. 

'Mii-M'ate  iwetitysix  plates,  raost  of  them  heliotypes,  with  hundreds  of  figures 
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[sod  illiistrations  in  the  I«s(.  Many  of  these  ar«  from  drawings  by  ihe  author 
nnd  the  remainder  from  photographs. 

Mr.  Bandclicr  has  been  employed  for  scTcral  >xars  past  by  the  Insittule, 
I  first  in  Nen-  Mexico  where  he  studied  the  Pueblos,  and  afterwards  in  Old  Mexico 
where  he  has  devoted  himself  to  the  interesting  ruins  of  thai  country.  He  is  a 
[graceful  and  interesting  writer  and  an  explorer  who  knows  what  to  lool;  for  and 
[how  to  investigate  it,  which  is  more  than  can  he  .uid  of  all  explorers.  The  sub- 
|}ect,  lliough  old,  is  ever  attractive,  and  though  HuinhoUt  and  LcPIongeon,  Ban* 
]  crofl  and  Cliarnay,  besides  numerous  Spanish.  French  and  Italian  explorers,  have 
[described  these  wonderful  ruins  over  and  over  for  several  centuiics  past,  this 
[liew  story  of  their  mystery  and  grandeur  will  be  read  with  renewed  and  undimio- 
[iihed  interest. 

The  InslilJte  has  put  it  forth  in  handsome  style,  through  its  publishers,  atid 
[can  supply  any  demand  upon  application  to  Mr.  Greenleal. 


PPHOCKEDINOS   OF   THR    ACAnRMV  "F  XatL'BAI.  SCIRNCKI  OF  PH1I.Anri.PHtA,    MaY 

i-o  October,  1884.     Edited  by  Edward  J.  Nolan,  M.  D.     Svo^  pp.  144. 
1S84. 

The  promptness  with  which  this  volume  has  been  produced,  so  unusual  with 

scientific  bureaus  and  societies,  is  worthy  of  all  commendation.     Its  contents  are, 

las  hercioforc,  highly  attractive  from  ihcir  originality  and  the   nature  of  most  of 

Itbe  subjects  discussed.     We  find  among  the  contributors  tiic  names  of  Prof«MOrs 

jLeidy,  Mcchan,  Gill,  Lewis,  Doctors    Koote  and    iJrinton,  Rev.  H.  C.  McCook 

[mud  several  others  less  well  known  in  the  West.     Among  the,  to  us,  more  ioter- 

iesiing  papers  we   note  that  upon   Rapid  Changes  in  the  History  of  Species,  by 

rprof.  Thomas  Mcchan;  Rev.  Mr.  McCuok's  arlidcs  upon  the  Habits  of  Spiders, 

and  that  of  Ur.  D.  G.  Brinlon  upon  "The  so-called  UirdTrack  Rock  Sculptures 

of  Ohio."     Other  papers  will  commend  themselves  to  other  readers  who  are  inter- 

>«8ied  in  biology,  botany,  geology,  physiology,  etc. 

No  society  of  the  kind  in  this  country  does  more  original  or  better  work 
than  this. 


OTHER  PUBLICATIONS  RECEIVED. 

Signal  Service  Notes,  No.  XVI :  The  Effect  of  Wind  Currents  on  Rainf&ll, 
[by  G.  E.  Curtis,  U.  S.  Govemment  Printing  Ollice.  Humboldt  Library.  Double 
Number,  jocts..  No.  61 — The  Religions  of  the  Ancient  World,  including  Egypt, 
Assyria,  Babylonia,  etc,  by  Rawlinson,  M.  .\.,  published  by  J.  Fitzgerald,  N.  Y. 
A  Manual  of  Geology,  with  classification  Ubles,  by  Prof.  S.  H.  Trowbridge; 
ptiblished  by  National  School  Furnishing  Co.,  Chicago  111.  Oxygen  and  Ozone : 
Their  Applications,  by  Prof.  Anton  Stamm  ;  published  at  Leadville,  Colo.  A 
I  Spectra  Photometric  Study  of   Pigments,  by  Edward  L.  Nichols,  Ph.  D.     Bui- 
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letin  of  U.  S.  Geological  Survey  No.'p,  Governmeut  Printing  oflSce.  Economic 
Tracts  No.  14 :  The  Competitive  Test,  by  Edward  Shepherd ;  published  by  Society 
for  Political  Education,  Ne»  York.  Humboldt  Library  No.  60 — The  Childhood 
of  the  World :  An  Account  of  Man  in  Early  Times,  by  Edward  Cl6dd,  F.  R.  A. 
S.,  price  iscts;  Fitzgerald,  publisher,  New  York.  Questions  of  the  Day,  No. 
13  :  Public  Relief  and  Private  Charity,  by  Josephine  Shaw  Lowell,  price  40cte; 
G.  P.  Puiman's  Sons,  New  York.  Humboldt  Library,  No.  61,  price  ijcts: 
Miscellaneous  Essays,  by  Richard  A.  Proctor ;  Fitzgerald,  publisher.  New  York. 
Annals  of  Mathematics,  by  Ulmund  Stone  and  M,  Thornton,  Vol.  i.  No.  3, 
Charlottesville,  Va.  The  Song  Friend,  Vol.  5,  No.  12  ;  published  by  W.  S. 
Staub,  Chicago,  $1.00  a  year.  Professional  Papers  of  Signal  Service,  No.  14: 
Charts  of  Relative  Storm  Frequency  for  a  portion  of  the  Northern  Hemisphere, 
by  John  P.  Finley,  Government  Printing  Office.  Economic  Tracts,  No.  15,  The 
Standard  Dollar,  by  H.  W.  Richardson,  N.  Y.  U.  S.  Consular  Reports :  Reports 
of  Consuls  of  U.  S,  on  Commerce,  Manufacture,  etc.,  of  their  Consular  Districts, 
No.  45,  Government  Printing  Office. 


SCIENTIFIC  MISCELLANY. 


RECENTLY  PATENTED  IMPROVEMENTS. 

J.   C.    HIGDON,    M.    E:,    KANSAS  CITY,    MO^ 

Combined  Cuff- Holder  and  Slkeve-Support.— This  invention  relates  to 
that  class  of  devices  in  which  the  cuff  is  supported  by  spring  clamping -jaws,  and 
it  consists  of  an  S-shaped  strip  of  metal  that  is  so  combined  with  a  suitable  pin 
as  to  be  adapted  for  fixture  within  a  coat-sleeve,  where,  by  reason  of  its  spring- 
jaws  it  willhold  the  cuff  securely  in  place. 

By  dispensing  with  the  pin,  however,  the  strip  of  metal  becomes  simply  a 
support  for  the  wristlet  of  the  sleeve,  and-it  is  applied  by  placing  it  upon  the  edge 
of  the  cuff,  in  which  position  it  is  held  by  reason  of  its  inherent  spring  power. 
Now  upon  the  entrance  of  the  descending  wristlet  within  the  cuCF,  it  comes  in 
contact  with  the  inwardly- projecting  arm  of  the  instrument  and  is  thereby  pre- 
vented from  falling  so  low  as  to  be  exhibited  upon  the  wrist. 

In  construction,  a  suitable  piece  of  metal  being  provided,  it  is  bent  at  one- 
third  its  length  or  doubled  toward  its  main  position  to  form  the  two  clamping- 
arms  and  in  an  opposite  direction  to  form  the  supporting-arm.  The  pin  may 
then  be,  or  may  not  be,  attached  as  desired. 

Electrical  Game-Indicator  for  Pool  Tables. — This  improvement  pro- 
vides an  efficient  indicator  whereby  the  person  in  charge  of  a  number  of  tables  is 
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tDsiantly  made  aware  of  the  lieginning  of  a  g.ime  and  of  the  particular  taUe  upon 
which  it  is  io  progress. 

The  apparatus  consists  mainly  in  constructing  both  the  spot  and  ihc  triangle 
of  metal,  and  of  placing  thera  in  electrical  communication  with  a  suitable  indi- 
cating dial. 

The  improved  meul  spot  is  preferably  constructed  with  a  shoulder  near  lis 
upper  end  for  formicig  a  bearing  when  it  is  let  down  level  with  the  upper  surface 
«f  the  Uble.  A  pin  or  dowel  is  provided  upon  its  lower  extremity  in  tbc  form  of 
a  binding  screw  to  which  the  ctrcuit-wire  is  attached.  The  spot  is  perfectly 
insulated  in  its  position  upon  the  table. 

In  operation,  a  battery  and  an  indicating  dial  are  located  at  such  a  point  in 
room  as  will  be  convenient  fur  inspection,  the  sj>ot  and  the  tri  angle  are  con- 
nected by  suitable  wires  to  the  battery  and  to  the  dial.  Whenever  the  table  is 
idle  the  triangle  is  of  course  removed  from  the  spot,  but,  when  a  game  is  com- 
menced, the  triangle  is  placed  in  position  upon  the  table  in  contact  with  the 
metal  spot,  the  circuit  is  thus  closed  and  the  fact  is  indicated  by  the  diaL 
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The  so-called  "inductive  sciences"  are  by  no  means  exclusively  inductive. 
Nor  can  all  science  teaching  be  conducted  exclusively  by  obscrvattonal  methods. 
On  these  two  points  much  erroneous  doctrine  hat  been  inculcated.  Aside  from 
certain  rational  principles  which  regulate  all  intellectual  processes,  it  may  be  said 
that  '.he  so-called  inductive  sciences  begin  by  induction,  and  arc  founded  on  facta 
of  observation.  The  knowledge  of  the  facts  is  the  condition  of  the  existence  of 
the  science.  The  facts,  while  not  constitutive  of  science,  ace  the  data  of  science  \ 
and  in  a  process  of  education  they  must  be  acquired.  A  real  portion  of  the 
science  consisu  of  the  body  of  generalizations  based  on  the  facts.  Any  real 
knowledge  of  the  science  must  grasp  these  principles,  but  the  body  of  proposi> 
tions  gcneraliicd  from  the  data  of  science  may  next  be  employed  as  grounds 
of  deductive  inference.  Only  thus  does  science  attam  to  a  knowledge  of  facts 
inaccessible  to  observation.  Thus  science  becomes  a  seer,  and  her  vision  pene- 
trates beyond  the  limited  range  which  bounds  tlie  ken  of  the  human  race.  It  u 
only  by  deduction  from  generalized  principles  that  geology,  fur  instance,  can 
venture  any  afBrmatiuc  concerning  the  history  of  the  world  in  the  ,igcs  before 
human  observaiion,  or  can  predict  vicissitudes  impending  in  the  remolv  future. 
Those  portions  of  a  science  reasoned  out  from  general  principles  often  constitute 
itc  most  iniport-im  domain.  They  generally  afford  the  most  entertaining  and 
_  inspiring  themes  for  contemplation,  and  this  is  evidently  because  the  method 
\  carnes  u»  through  time  and  space  and  causation  to  distances  most  remote  from 
B  the  little  circle  which  limits  the  sphere  of  facts  merely  observed. 
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We  are  thus  reminded  that  the  subject'  matter  of  scieoce,  aside  from  the 
transcendeoul  concepts  and  cognitions  which  are  always  implied,  consists  of: 
I.  Facts  of  observation.  2.  Principles  generalized  from  the  facts.  3.  Other 
facts  deduced  from  those  principles. 

Here  are  three  different  kinds  of  knowable  materials  to  be  dealt  with  by  the 
teacher  of  science.  As  to  the  facts,  it  scarcely  needs  to  be  said  that  the  most 
effective  method  of  imparting  a  knowledge  of  them  to  others  is  the  ebservaimid. 
If  the  facts  of  science  are  to  be  learned,  the  best  way  is  to  bring  the  facts  and  the 
learner  together.  The  method  of  the  Kindergarten,  the  laboratory  and  the  field  ii 
truly  the  most  efficient  and  the  most  agreeable.  Too  much  can  not  be  said  of  the 
importance  of  giving  full  exercise  to  the  percipient  faculties,  within  all  the  range 
where  their  activity  is  possible.  But  next,  if  direct  observation  is  impossible,  ihe 
pictorial  method  is  the  best  substitute,  provided  the  pictures  are  intelligible  and 
correct.  Poor  pictures  are  misleading  and  a  weariness.  But  if  these  are  not 
available  in  imparting  a  cognition  of  the  facts,  we  must  employ  the  deseriptai 
method.  Here  everything  depends  on  the  clearness  of  the  describSr's  conceptim 
of  the  thing,  and  the  power  of  the  learner  to  picture  mentally  the  thing  described. 
These  are  powers  of  the  imagination.  Their  exercise  by  the  teacher  gives  vivid- 
ness, reality  and  clearness  to  the  fact  set  forth.  Their  exercise  by  the  learner 
gives  vividness  of  conception  which  is  the  next  thing  to  visual  perception.  In  the 
description  of  objects  of  natural  history,  some  describers,  with  the  object  before 
them,  can  not  phrase  a  description  out  of  which  a  picture  could  be  formed.  Some 
who  read  the  most  accurate  and  vivid  descriptions  have  no  power  to  render  them 
in  a  clear  mental  picture.  Hence  the  descriptive  method  as  a  dernier  resort,  is 
neither  to  be  employed  undiscriminatingly,  nor  condemned  unconditionally. 

Next,  as  to  the  generalizations,  the  raiiodnative  process  of  acquisition  should 
be  promoted  in  all  cases ;  but  where  the  powers  of  the  learner  are  incapable  of 
seizing  the  generalization,  it  must  be  enunciated  dognuitkaUy.  The  generalization 
is  the  first  attainable  constituent  of  the  science.  It  is  of  pre-eminent  importance, 
and  is  imagined  by  some  to  be  the  only  genuine  scientific  material.  It  is  well  if 
the  pupil  can  view  the  facts  under  such  a  presentation  as  to  draw  the  inference 
for  himself.  But  the  inference  must  come  into  his  possession,  if  only  received  on 
the  authority  of  the  teacher. 

As  to  the  deductive  materials  of  science,  they  presume  the  existence  of 
generalized  principles,  and  their  acquisition  by  one  of  the  two  methods  just  indi- 
cated. The  deductive  inferences  from  them  should  be  drawn  by  the  unaided 
action  of  Ihe  learner's  intelligence,  where  the  process  is  not  too  recondite.  More 
frepuently,  however,  the  learner  can  do  no  better  than  to  listen  to  the  detail  of 
inferences  drawn  by  a  teacher  of  adequate  knowledge,  reflection,  and  power  of 
statement.     The  teaching  is  either  ratiocinativt  or  dogmatic. 

The  data  and  principles  of  science  and  of  teaching,  thus  recalled  to  miad, 
reveal,  manifestly,  a  certain  range  of  scientific  knowledge  which  may  be  ap- 
proached by  the  observational  method,  and  should  be  so  approached.  The 
acquisition  of  all  which  remains  must  be  left  to  the  action  of  the  learner's  ratiocin- 
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•tive  powers,  or,  more  frequently,  to  the  dogmatic  enuiicialions  of  the  leaclicr. 
This  discritninalion  cannot  possibly  be  ignored.  To  intist  that  .nil  scieniific 
acquiulioR  »ha1)  be  by  the  observational  method,  is  to  betray  i^norAnce  of  the 
materia]  of  science.  The  niost  imporiant,  the  tnosc  leal  and  the  only  fundamental 
l>uTt  of  sticiice  is  accessible  only  to  rational  perception,  not  to  sensible  percep- 
tion. To  denounce  the  didactic  or  dcsciiplivc  presentation  of  facts  is  to  assume 
that  all  facts  can  be  brought  before  the  sense  of  the  learner,  and  this  is  a.  baseless 
assumption.  To  denounce  all  dogmatic  statement  of  general  principtcs,  is  to 
a&sume  that  the  tottering  iDicllcci  of  ihe  young  Icarnei  is  capable  of  drawing  the 
same  generalizations  as  have  been  framed  by  the  sturdiest  efforts  of  experts,  and 
this  u  a  baseless  assumption.  To  denourKe  all  dogmatic  statement  of  deductive 
inferences  is  to  confess  inability  to  perceive  the  cogency  of  a  priori  evidence,  and 
thus  abdicate  the  privilege  of  passing  judgment  on  it;  or,  if  the  validity  ofdeduo 
tive  science  is  admitted,  it  is  to  assume  that  the  learner  is  already  capable  of  tak- 
ing, unsupported,  the  loftiest  flights  of  scicniilic  speculation — a  caasequencc,  the 
very  mention  of  which  annihilates  the  assumption.  There  must  be  sometimes  a 
descriptive  statement  of  facts.  There  must  be  a  dogmatic  delivery  of  inductive 
doctrines.  There  must  be,  unless  we  would  have  our  teaching  gro«»ly  defective, 
a  frequent  dogmatic  exposition  of  the  necessary  consequences  of  established 
principles. 

Finally,  as  to  the  time&  and  circumstances  under  which  these  various  methods 
of  leaching  may  be  employed,  we  have  a  few  words  to  offer.  Let  us  first  consider 
the  learner  of  tender  years.  It  requires  do  argument  to  make  it  appear  that  ihe 
generalized  and  deductive  principles  of  science  arc  not  appropriate,  or,  in  any 
event,  arc  lets  appropriate,  than  the  facts,  to  the  active  percipient  powersand  the 
late  awakened  reflective  powers  of  the  young.  It  seems,  however,  to  require  argu- 
ment to  establish  the  belief  in  the  minds  of  educators,  that  the  learning  of  the 
facts  of  science  is  positively  suitable  to  the  faculties  and  aptitudes  of  the  yonng. 
If  the  proposition  were  accepted,  wc  should  not  sec  children  and  youths  shut  up 
for  years  to  the  abstractions  of  arithmetic  and  grammar,  the  sporofic  and  compar- 
aiively  unproductive  details  of  historical  names  and  dates,  or  the  meaningless 
and  profiilesB  lists  of  capes  and  headlands  along  some  remote  barbaric  shore. 
We  aie  not  denying  the  usefulness  of  ihcsc  things,  nor  even  their  coraparatire 
usefulness.  Wc  strongly  feci,  however,  that  during  the  stage  of  childiah  percep- 
tivity, there  is  greater  appropriateness  and  productiveness  in  the  exercise  of  the 
faculties  upon  facts  of  present  interest,  and  which  actually  enter  into  the  organi- 
zatiun  of  sciences  of  traiiscendcnl  influence  and  importance.  But,  whatever 
finally  may  be  agreed  as  to  the  propriety  of  introducing  the  natural  sciences  to 
the  aiicniion  of  the  child,  it  can  haidiy  be  denied  that  Ihe  most  rational  method 
ol  doing  this  IS  to  bring  the  child  into  contact  with  the  facts,  and  leave  his  own 
mind,  aa  far  as  it  is  able,  to  draw  the  general  inferences  to  which  the  facis  point. 
It  follows  that  books  and  teachers  which  aim  at  a  ?iyMcmalic,  synthetic  presenta- 
tion of  one  of  the  natural  sciences,  forget  the  order  of  development  of  mental 
focultici,  and   prepare  to  leave  »  sense  of  weariness  and  disgust  where  there 
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might  be  a  feeling  of  interest  and  delight.  The  only  rational  procedure  with  the 
child,  in  the  study  of  rudimentary  geology,  for  instance,  is,  therefore,  to  take 
him  into  the  field  and  permit  his  faculties  of  observation  and  thought  to  lead 
him,  by  the  natural  processes  of  investigation  and  discovery,  to  the  appt«hen- 
sion  of  those  principles  which  constitute  the  inductive  department  of  the  science. 
His  own  faculties  then  are  active,  and  to  some  extent,  in  all  cases,  the  principlei 
reached  are  principles  discovered ;  the  child  feels  a  consciousness  of  success — ■ 
pride  in  it,  an  exhilaration  over  it,  and  the  whole  exercise  is  a  delight. 

If  the  case  be  that  of  a  person  entering  on  a  thorough  course  of  scientific 
study,  then  equally,  an  examination  of  the  facts  which  constitute  the  data  of  the 
science  is  the  first  thing  in  natural  order.  This  is  the  nature  of  the  study  io  an 
elementary  course,  whether  the  pupil  be  a  child  in  the  grammar  scbocd  or  a 
senior  in  college.  But  the  style  of  the  presentation  will  vary  with  the  maturity 
of  the  learner,  and  so  will  the  prompting  needed  in  drawing  the  appropriate  les- 
sons from  the  facts.  It  is  a  needlessly  prosaic,  heavy  and  deadening  process  to 
start  a  course  in  science  with  the  conning  and  memorizmg  of  abstract  general 
statements  which  rest  on  no  evidence  visible  to  the  learner,  and  sustain  no  recog- 
nized relation  to  any  body  of  knowledge  which  interests  and  inspires,  and  lifts 
Qp  the  mind.  With  all  the  inspiration  which  belongs  to  science,  it  is  easy  to 
give  it  a  cold  and  soporific  presentation  to  the  beginner.  The  order  of  ideas  in 
the  historic  development  of  a  science  is  nature's  order  in  the  development  of  the 
same  ideas  in  the  individual  mind.  What  is  most  natural  is  most  pleasant  and 
most  profitable. 

As  the  study  of  the  science  proceeds,  the  student's  mind  is  prepared  for  the 
reception  of  the  higher  generalizations,  and  the  far-reaching  results  of  deductive 
reasoning.  The  skillful  teacher  will  cause  the  data  to  pass  before  the  learner's 
mind  in  such  order  as  to  prompt  the  mind,  through  its  own  energy,  to  reach 
these  inferences  as  original  discoveries.  That  is  the  best  teaching,  and  those  ire 
the  best  text  books,  which  secure  the  most  of  this  productive  spontaneity.  But,  « 
before  stated,  much  must  always  be  enunciated  by  authority.  Especially,  while 
the  person  continues  in  the  relation  of  pupil  rather  than  independent  investiga- 
tor, wilt  it  remain  appropriate  and  best  for  the  teacher  in  his  own  language  asd 
way,  to  enlarge  upon  the  far-reaching  consequences  of  those  modes  of  being  and 
action  which  are  expressed  in  the  higher  generalizations  of  science.  To  trace 
those  consequences  leads  the  learner's  thoughts  and  imagination  into  realms  » 
remote  from  present  experience  that  novelty  and  wonder  lend  new  incentives  lo 
attention  and  add  exalted  interest  to  the  conceptions  of  the  science.  These 
higher  generalizations  and  loftier  deductions  are  a  grand  sequel  to  the  earlier 
deiuils  of  facts  and  the  later  formulation  of  doctrines,  and  they  may  advantage- 
ously be  reserved  for  formal  lecture  presentation. 

There  are  still  other  circumstances  in  which  every  teacher  of  science  is  liable 
lo  find  himself  sometimes  placed.  Multitudes  of  persons  who  cannot  or  will  not 
pursue  any  thorough  course  of  scientific  study,  still  desire  a  knowledge  of  Ibe 
Ijrand  results  of  science.     This,  indeed,  is  all  which  the  world  at  large  cares  for. 
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It  is  in  truth  all  which  enters  into  the  cullurat  iofluence  which  science  exeru 
upon  the  intelligence  of  the  msises.  Now,  as  has  been  shown,  this  class  of 
scicDlilic  knowledge,  to  those  who  have  not  reasoned  up  to  it  from  the  facts, 
must  oeces-arily  be  imparted  by  means  of  dogmatic  statements,  and  the  learner 
must  rest  content  with  the  results,  ignorant,  largely,  of  the  data  from  which  they 
have  been  reached.  This  may  be  half-knowledge,  bill  beyond  question,  it  may 
be  very  interesting  and  very  valuable  knowledge.  This  is  the  department  of 
scientific  knowledge  be&t  suited  for  imparlation  through  popular  lectures.  It  is 
the  aspect  of  science  to  which  the  popular  intelligence  always  turns  with  eager- 
nets.  Still,  it  ifi  not  to  be  supposed  that  the  highest  appreciation  requires  the 
exclusion  of  .ill  slalcmcnls  of  fact.  The  mind — even  the  popular  mind — takes 
delight  in  its  own  activity.  It  likes  to  trace  the  relations  of  causality  by  means 
inductive  and  deductive.  The  lecturer,  for  instance,  may  direct  the  attention  of 
his  hearers  to  the  familiar  phenomena  of  erosion,  occurring  within  the  narrow 
^here  of  his  own  observation.  The  bearer  will  easily  follow  the  generalization 
of  this  action  into  a  universal  phenomenon;  and  then,  by  a  mental  process 
equally  agreeable,  he  will  accompany  the  lecturer  in  ^  delineation  of  the  ulterior 
consequences  of  such  geological  action.  The  experimental  sciences  afford  su- 
perior opportunities  for  conducting  ihe  hearer  over  the  steps  of  fact,  generaliza- 
tion and  deduction.  But  to  assume  that  no  popular  instruction  in  science  is 
legitimate  which  docs  not  accompany  every  conclu»on  by  its  apjM-opriate  proof, 
is  the  aireclation  of  a  niind  which  has  been  running  in  a  rut.  Tosummarite 
results,  wc  may  say  that  instruction  in  natural  science  intended  for  youthful 
learners,  .should  deal  chiefly  with  the  concrete  data,  giving  occasional  glimpses  of 
the  ratiocinative  procedures  to  he  based  on  them.  Definitions  and  general  enun- 
ciations should  conic  at  the  end  instead  of  the  beginning.  This  work  ccnnpasies 
the  rudiments  of  the  science.  For  all  persons  entering  on  a  thorough  courae,  A 
similar  method  should  be  pursued,  extending  the  range  of  logical  inferences  as 
knowledge  accuniulaies,  or  the  maturity  of  the  learner  is  more  advanced.  The 
inductive  method  may  well  be  supplemented  by  formal,  descriptive,  didactic  and 
dogmatic  presentations. 

Thix  instruction  may  cover  the  fundamental  facts  and  doctrines,  and  (be 
prominent  theories  in  the  science.  It  embraces  the  elements  of  the  subject,  and 
ought  always  to  be  acquired  during  the  preparation  for  college.  The  third  phase 
of  scientific  teaching,  w^ich  may  be  noted  as  collegiate,  should  combine  the 
same  method  with  a  larger  supplement  of  lectures  designed  lo  gather  into  a  unity, 
with  a  clearer  coordination  of  parts,  the  somewhat  difjointed  results  of  observa- 
tional and  inductive  study,  and  to  lead  the  learners  mind  over  the  lofty  rnnget 
of  remoter  generalisation,  and  ulterior  results  of  the  causes  in  action.  A  fourth 
form  of  presentation  is  the  popular,  in  which  the  iotcrcst  and  profit  of  the  learner 
requite  a  minimum  of  facts  and  a  maximum  of  general  conceptions.  Thus  the 
method  of  instruction  in  natural  science  is  not  one  and  uniform.  It  must  vary 
with  the  subject  matter  and  with  the  age  and  aims  of  the  learner.  It  may  be 
radimentary,  prei>aiatory,  collegiate  or  popular,  and  in  each  case  a  different  pro- 
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portion  of  the  concrete  and  reflective  constituents  of  science  must  be  presented 
to  the  mind. — Fortnighily  Index. 


THE  NATIONAL  EXHIBIT  AT   THE  NEW  ORLEANS  EXPOSITION. 

In  addition  to  the  grant  of  $1,000,000  made  by  Congress  as  a  loan  to  further 
the  project  of  a  World's  Fair,  aad  Cotton  Centennial  in  New  Orleans,  an  appro- 
priation of  $300,000  was  made  to  enable  the  various  departments  of  the  national 
Government  that  are  depositories  of  the  nation's  historic  and  industrial  annals  to 
make  a  fitting  display.  The  most  imposing  and  valuable  exhibits  will  be  made 
by  the  various  bureaus  comprised  in  the  interior  department,  represented  \>j 
Hon.  Benjamin  Butterworth,  commissioner  of  patents.  The  manner  with  which 
the  preparation  and  arrangement  of  the  vast  exhibits  of  the  various  bureaus  have 
progressed  insures  a  display  that  will  appropriately  and  fully  place  the  industrial 
life  and  immease  mineral  wealth  of  the  country  before  the  world. 

The  bureaus  under  the  department  of  the  interior  which  will  contribute  to 
the  exhibit  opened  on  December  16,  1884,  are  the  Patent  Office,  General  Land 
Office,  Bureau  of  Education,  Census  Office,  United  Sttates  Geological  Survey 
(which  includes  the  Bureau  of  Ethnology),  and  the  Office  of  the  Commissioner  of 
Railroads.  These  exhibits  will  be  ready  for  shipment  to  New  Orleans  in  a  fev 
days.  They  will  illustrate  in  a  comprehensive  manner  all  the  important  indus- 
tries and  interests  in  the  United  States. 

The  Bureau  of  Education  will  present  in  school  architecture,  models  and 
drawings  of  schoolhouse  structures,  from  the  most  primitive  times  up  to  the  most 
improved  building  of  the  present  day.  Photographs  and  photo-lithographs  will 
supplement  the  models  and  form  a  considerable  part  of  the  exhibit.  The  fixtures 
of  the  school-room,  such  as  are  used  for  heating,  ventilation,  and  the  modifici- 
tion  of  heat  and  light  will  be  presented.  The  kindergarten  will  be  shown  with 
all  the  material  which  is  used  in.  that  kind  of  a  school,  and  a  considerable  amount 
of  children's  work.  It  is  intended  that  this  section  shall  be  under  the  immediate 
supervision  of  an  experienced  teacher  of  kindergarten,  and.  that  much  pains  will 
be  taken,  not  only  with  the  kindergarten  itself,  but  with  the  material  for  the  in- 
struction of  young  children. 

Primary,  grammar,  and  high  school  rooms  will  be  fitted  up  with  desks,  ap- 
paratus, charts,  maps,  specimens  of  scholars'  work,  text-books,  and  any  other 
material  that  may  fairly  represent  the  appliances  found  in  our  best  schools.  The 
college  rooms  will  be  similarly  fitted  up,  and  will  be  made  to  display,  so  far  u 
possible,  the  contributions  of  colleges  to  the  bureau  for  use  in  this  connection. 

Professional  education,  especially  the  teaching  of  medicine  and  denlislry, 

will  be  amply  illustrated  by  charts,  phoiographs,  and  plans  of  medical  buildings; 

hy  the  instruments  used  in  the  profession,  and  in  such  other  ways  as  the  inge- 

luity  of  the  medical  profession  may  suggest.     The  schools  of  science  and  tecb- 

iology  are  expected  to  contribute  largely  of  their  products  to  the  section  especi- 
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ally  devoted  to  institutions  of  this  character.  Plans  of  bridges,  buildings,  and 
mactiin«s,  and  coDstniclions  of  various  kinds  will  form  a  part  of  the  di^iplay  of 
the  schools  of  technology.  The  schools  fur  the  eduoation  of  the  deaf  mutes  and 
the  blind  and  reform  schools  arc  to  be  especially  Tc|>Tcsenled  by  their  products, 
corofiig  not  only  from  llieir  school-room,  but  also  from  the  shops  which  arc  fre- 
quently J  part  of  these  schools.  A  library  room  has  been  planned  in  which  there 
win  be  found  current  numbers  of  the  educational  periodicals  of  the  couniryj  the 
most  useful  books  for  teachers;  the  various  city,  State,  and  naiional  repons  on 
education;  specimens  of  foreign  reports  and  periodicals,  and  other  inalcrial  of  a, 
similar  nature. 

The  representation  of  suiistics  by  charts  will  be  largely  shown  in  this  room  ; 
the  statistics  of  illiteracy  will  be  preunted  by  colored  inapt,  showing  the  localities 
in  which  education  has  been  most  neglected.  Physicil  a.nd  chemical  laboratories 
have  been  planned  by  professors  u{  these  subjects,  and  will  be  so  arranged  as  not 
only  to  display  the  apparatus  illustrating^  the  difit-rcnt  departments  cf  these  sci- 
ences, but  to  show  visitors  some  of  the  more  common  and  useful  experiments 
which  are  performed  belorc  classes  in  physics  and  chemistry.  The  manual  train, 
ing  schools  which  have  sprung  up  in  the  country  since  the  centennial  will  be 
represented  by  the  tools  and  machines  which  are  used  in  these  schools,  and  it  is 
believed  that  under  the  management  of  a  skillful  superintendetit  the  actual  oper- 
ation of  these  schools  in  teaching  carpentering,  forging,  machine  work,  ami  the 
like,  will  be  handsomely  displayed.  The  schools  of  art  of  the  country  will  be 
represented  by  their  product,  which  will  farm  a  most  interesting  part  of  this  dia- 
play.  It  is  believed  that  this  bureau  will  make  a  most  interesting  and  instructive 
exhibit  to  all  who  feel  an  inierest  in  a  more  advanced  stage  of  education. 

The  Census  OHice  will  illuscraie  by  a  series  of  illuminated  charts  and  dia- 
giants,  together  wiih  some  geometrical  figures,  the  present  stature  of  this  couii> 
try.  and  its  growth  by  decades,  as  far  as  may  be  possible,  in  population,  agnctil* 
tare,  oaanufacturcs,  raining,  forestry,  fitheries,  and  other  material  inieiests.  The 
present  standing  of  the  United  States,  as  compared  with  foreign  countries,  will 
be  indicated  by  a  cumbination  of  figures  and  illustrations  showing  our  relative 
population,  indusirial  employments,  and  value  of  products,  acreage  and  agricul- 
iurat  products,  wealth,  laxaiion,  and  indebtedness,  with  interesting  comparative 
data  relaltog  to  the  defective  and  dependent  classes  of  the  people  to  their  social 
progress,  occupations,  etc. 

The  Geological  Survey  comprises  also  the  bureauof  ethnology.  During  the 
last  five  years  this  bureau  has  made  large  collections  of  the  products  of  aborigi* 
Dal  art,  both  ancient  and  modern,  such  as  textile  fabrics,  pottery,  impletnents  of 
war  and  of  the  chase,  with  other  curious  objects,  many  of  which  were  used  in 
their  periodical  ceremonies  and  dances;  these  laiier  will  be  arranged  by  Mr. 
Frank  Gushing,  who  is  familiar  with  the  mystic  rites  of  these  people,  and  will 
make  an  interesting  exhibit.  Col.  James  Stevcraon  has  been  in  the  far  west 
during  the  past  two  or  three  mouths  cullecliug  important  additions  to  these  ex- 
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bibits,  all  of  which  will  be  displayed  in  the  National  Museum  after  the  close  of 
the  exposition. 

Among  other  objects  of  interest  aod  wonder  will  be  the  series  of  models  of 
the  towns  of  the  existing  Pueblo  tribes,  and  of  the  ruins,  clifT-dwellings,  and 
towns  of  the  pre-historic  peoples.  An  entirely  new  series  of  these  has  been  made 
OD  a  scale  of  one-sixtieth — large  enough  to  show  much  of  the  interestiog  detaib 
of  their  architecture  and  habits  of  life.  The  model  of  the  Pueblo  of  Zuni,  the 
largest,  is  upward  of  twenty  feet  long.  Appended  to  this  display  will  be  a  nam- 
ber  of  models  of  the  mounds,  earthworks,  etc.,  of  the  mound- builders.  A  series 
of  the  relics  of  stone,  clay,  metal,  various  tools  and  implements,  and  a  represeo- 
tadon  of  the  skeletons  obtained  from  the  mounds.  This  branch  of  the  work  is 
under  the  special  supervision  of  Prof.  Cyrus  Thomas,  who  has  been  engaged 
during  the  past  four  or  five  years  investigating  the  origin  and  possible  history  of 
these  unknown  people. 

The  Geological  Survey  will  furnish  a  number  of  models  of  the  more  im- 
portant geologic  and  typographic  features  of  the  far  west, — the  Grand  Cafioa 
of  the  Colorado,  the  Yellowstone  Park,  the  Yosemite  Valley,  and  the  grand  dis- 
trict of  the  Rocky  Mountains.  There  will  also  be  a  number  of  models  of  the 
great  mines  of  Colorado,  Nevada,  and  California. 

A  fine  collection  of  the  largest  and  most  elegant  photographs  ever  made  will 
be  shown  by  the  transparencies,  and  will  be  an  exceedingly  attractive  feature  of 
the  exposition.  There  will  be  150  of  these  pictures  which  will  illustrate  chiefly 
the  people  and  scenery  of  the  far  west.  They  will  be  returned  to  the  Nadooal 
Museum  after  the  close  of  the  exposition. 

There  will  also  be  sent  from  the  United  States  Geological  Survey  specimens 
represeming  the  ancieiu  life  of  \\\>i  j;lnbe,  the  fishes  and  reptiles  of  strange  form, 
some  of  iheni  of  iiiiniciisL-  sizi^,  ilie  mviUitude  of  remarkable  quadrupeds  which 
have  become  exunct,  tiie  iiifmiiely  varied  fnrnis  of  slieil  fisli  uiiich  have  inh.ibited 
the  ^eas  of  f()rnicr  geoliij;ical  periods,  and  remains  of  llie  mighty  forest  trees  that 
once  covered  a  large  poriKui  of  the  earth's  surface,  and  wliicli  have  been  suc- 
ceeded by  those  which  now  decorate  the  e;irtb.  'I'iiis  exhibit  will  include  min- 
erals of  nearly  every  kind  kiio'Wn  10  science,  from  tlie  beautiful  and  costly  gem 
to  the  common  clay  of  the  potter ;  ores  of  every  melal  known  to  human  industry, 
representations  of  the  mines  whose  wealth  is  fabulous,  maps  and  charts  showing 
the  location  of  all  this  natural  wealth,  the  extent  and  methods  of  its  devclopmeni, 
and  giving  plain  iiidi^:atioiis  of  their  future  productiveness. 

The  space  reipiired  for  the  exhibits  of  the  mterior  department  is  as  follows^ 
For  the  Patent  Office,  15,650  ^q'.iare  feet  floor  and  1,800  feet  wall  space.  GeO' 
logical  Surve)",  10,000  square  feet  floor  and  about  1,500  wall  space.  Pension 
Office,  600  feel  floor  and  seventy-five  feet  w.iU.  General  Land  Oiiice,  300  f«' 
floor  and  1,400  feet  wall.  Commissioner  of  Railroads,  2,000  feel  wall  space  and 
floor  s|)ace  to  view  exhibits.  Census  Office,  300  feet  wall  and  floor  space  to 
view  exhibils.     The  total  floor  space  required  is  35,000  square  feet. 
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THE  NICARAGUA  CANAL. 

The  President's  announcement  in  his  message  that  a  treaty  with  the  Nicara- 
guan  government,  which  authorizes  this  government  to  build,  maintain,  and 
forever  control  a  cana),  railroad,  and  telegraph  lines  across  that  country,  has 
already  been  concluded  must  be  both  surprising  and  gratifying  to  the  commercial 
world.  It  is  a  surprise  because  the  negotiations  have  been  conducted  to  success 
before  any  one  knew  they  were  being  pressed,  and  gratifying  because  no  more 
important  diplomatic  enterprise  could  have  been  undertaken  than  that  which  has 
now  successfully  prepared  the  way  for  a  water  connection  between  the  rich 
territory  of  the  Pacific  slope  and  the  great  parts  of  the  Atlantic.  From  other 
points  of  view  also  the  matter  is  one  of  great  import  to  the  nation. 

One  hundred  miles  of  the  projected  enterprise  may  be  reported  as  almost 
completed,  as  it  is  furnished  by  the  San  Juan  river  and  Lake  Nicaragua,  which 
is  forty  miles  wide  and  sufficiently  deep  for  the  purpose.  The  engineering 
difficulties  to  be  overcome  tn  the  remaining  fifty-three  miles  are  not  great.  When 
this  treaty  is  ratified  the  Panama  question  will  cease  to  demand  attention — if 
indeed  it  shall  remain  a  question. 
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This  Dumber  of  the  Beview,  like  that  of 
December,  u  conspicaaos  for  ilB  large  Dum- 
ber of  articles  by  Westera  coatributora.  It 
u  also  in  oar  opinion  exceptionally  good  in 
the  articles  selecwd  from  other  magazines. 
The  ground  covered  by  these  articles  ii 
•ufficiently  wide  to  meet  the  wants  and 
■officiently  popnlar  to  attract  iatereet,  and 
benefit  almost  all  classei  of  readers. 

We  call  particular  attention  to  our  oflers 
to  clubs,  and  also  to  the  inducements  we 
oBer  sabacribers  who  desire  to  subscribe  for 
other  magaiines. 


The  great  indnstries  of  America  form  the 
■abject  of  a  aeries  of  articles  which  will  com- 
mence in  the  January  number  of  Harper'* 
Magatint,  with  a  paper  entitled  "  A  Pair  of 
Shoes,"  written  by  Howard  Mudge  Neuhall, 
a  leading  shoe  manufacturer  in  Ljnn. 
These  industrial  articles  aie  planned  to  give, 
ia  readable  fashion,  a  clear  idea  of  how  the 


important  articles  of  indastry  sre  made,  who 
make  them,  how  much  they  earn,  and  how 
they  live;  in  short,  to  inform  Americans  how 
tbey  are  clothed,  fed,  and  otherwise  served 
in  these  days  of  machinery,  and  how  tbeir 
fellow- Americana  earn  their  respective 
livings. 


We  have  received  from  the  author  a  copy 
of  a  new  and  interestiDg  archsological  work 
entitled  "The  Book  of  Aigoonab,"  which 
attempts  to  throw  fresh  light  upon  the 
cloudy  subject  of  the  Mound-builders.  We 
■hall  oolice  it  fully  in  our  next  number,  and 
in  the  meantime  call  attention  to  the  adver- 
tisement of  the  work  in  this  issue. 


ITEMS  FROM  PERIODICALS. 

The  Januftry  number  of  the  ^ortAjlmertean 
Rtview  is  an  excellent  one.  It  presents  no 
ytTj  famous  names  among  its  contributors, 


sw 


KAJfSAS  CiTY  REVIEW  OF  SCTENCE. 


but  it  offen  a  wide  Tsriet;  of  nnaBuall^ 
readable  articles.  We  are  now  so  safely 
ever  the  crisb  of  the  presidential  election 
that  men  of  all  parlies  can  consider  calmly 
Bishop  Huntington's  eway  on  "  VituperatioD 
Id  Politics,"  and  it  is  to  be  hoped  that  what 
they  learn  from  it  will  not  be  forgolt«n  four 
years  hence.  Under  the  title,  "The  Be- 
ODit«d  South/'  Henry  Watterson  presents 
wilh  great  cleimeasthe  Southern  aud  Demo- 
cratic view  of  the  political  situation  as  it 
now  stands.  This  also  is  extremely  interest- 
In;  to  every  citiieo,  whether  he  agrees  wilh 
Ur.  Walterson  or  not.  Another  question  of 
Dniversal  concern,  which  some  think  will 
•oon  make  itself  a  national  issue,  is  that  of 
labor  and  ita  compensation  *,  and  Col.  Hinton, 
in  "  American  Labor  Organisations,"  shows 
with  what  equipment  it  will  take  the  field. 
But  the  article  that  the  literary  reader  will 
first  tnm  to  is  Frederic  Harrisoo's  brilliant 
and  incisive  discusBion  of  "  Fronde's  Life  of 
Carlyle;"  while  the  religions  or  philosophical 
reader  will  find  in  Courtney's  "Socrates. 
Buddha,  and  Christ,"  specidc  statements  and 
quotations  of  those  parallel  doctrines  that 
are  so  often  vaguely  alluded  to.  For  the 
scitrDtific  reader,  Mr.  Proctor  diecnsses 
learnedly  "  Hetschel's  Star  Surveys,"  and 
Prof.  Le  Conte  presentB  and  explains  some 
curious  facts  in  relation  to  "The  Evidence 
of  the  Senses."  Mr.  Mulhall's  paper  on 
"  The  Increase  of  Wealth  "  in  a  successful 
endeavor  to  render  large  masses  of  figures 
popularly  intelligible. 


Fob  some  months  past  prospectors  have 
been  at  work  on  a  coal  shaft  at  St.  Joseph, 
Missouri,  having  sunk  it  to  the  depth  of 
nearly  1,200  (eel.  As  we  learn  from  the 
OoxeUe,  they  are  now  in  a  dnrk,  oil-bearing 
sandstcne  formation  and  expect  to  strike  oil 
or  coal  very  soon.  All  the  strata  pierced 
have  been  found  to  correspond  with  those  in 
the  coal  shaft  at  Jjeavenworth,  though  much 
thicker.  So  that  the  borers  expect  to  find  at 
about  1,235  feet  the  same  veiu  of  coal  that 
has  been  so  profitably  worked  in  the  former 
city  at  less  than  8U0  feet. 


Ths  AilMi^  MoHiUf  for  JaoDarr,  1885, 
starts  off  with  a  decidedly  inteicstiog  table 
of  contenU;  The  Prophet  of  the  Orest 
Smoky  Mountaina,  I,  Charles  Egbert  Cnd- 
dock.  A  Canadian  Folk-Song,  WilliiB 
Wilfred  Campbell-  Childhood  in  Grwk 
and  Roman  Literature,  H.  E.  Scudder.  He 
H  Malady  in  England,  Richard  Gttol 
White.  A  Marsh  Island.  L-UI,  Sarah  One 
Jewett.  The  Christ  of  the  Snows — A  Norwe- 
gian Legend,  8.  Weir  MitcheU.  A  Salem 
Daue-School,  Eleanor  Putnam.  A  Story  of 
Assisted  Fate,  Frank  R.  Stockton.  Madune 
Mohl,  her  Salon  and  her  Friends — Pint 
Paper,  Kathleen  O'Meara.  Winter  Daji, 
Extracts  from  the  Journal  of  Henry  D. 
Tboreau.  A  Country  Oentleman,  I.-III,  IL 
0.  W.  Oliphant  The  Star  in  the  Eut, 
Harriet  Prescolt  Spo&brd.  The  New  Port- 
folio, Oliver  Wendell  Holmes.  Vedder't 
Drawings  for  Omar  Khaynm'a  RnbiiylL 
Culture  of  the  Old  School.  Becent  Ameritan 
Fiction.  Studies  of  the  Benaissance.  Ths 
Contributors'  Clnb.     Books  of  the  MontL 

The  Fiipvlar  Saenee  MotOUg  presents  th* 
following  table  of  contents  for  Jtinaary :    A 
Glaace  at  the  Jury  System,  C.  H,  8teph«i)i. 
Agnostic   Metaphysics,   Frederic   Harriion. 
Last    Words    About    Agnostidam,   Herbart 
Spencer.     InBuences  Determining  Sex,  Prot 
W.  K.    Brooks.     My  Schools   and    School- 
masters, Prof.  John  Tyndall.     Gladialoisof 
the  Sea,  Frederik  A.  Fernald  (Illtutrakd). 
Studying    in    Germany,   Prof.    Horace  )L 
Kennedy.    Stale    Usurpation    of    Parenisl 
Functions,   Sir  Auberon   Herbert.     Bloody 
Sweat,    J.    H.    Pooley,   M.    D.     Protectifs 
Mimicry  in  Marine  Life,  Dr.  W.  Breitenbaeb. 
The    Chemistry    of    Cookery,  W.    Mattieo 
Wiliinms.    Ad  vantages  of  Limited  Mosemn), 
OscarW.Collet.     The  ArohitectureofToio- 
Houses,  Robert  W.  Edis,  F.  8.  A.     MonnUia 
Observ stories-     Sketch  of  Sir  Henry  Bomm 
[iriih    Portr  it).     Editor's  Table:  Harrisoa 
and     Spencer    on    Beligion ;      A    Healtby 
Materialism;  Politics  and  Scienc«.    Litersiy 
Notices.     Popular  Miacellany.    Notes. 
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KANSAS  CITY  CABLE  RAILWAY. 

There  are  now  two  cities  in  this  country  that  have  cable  railways  in  success- 
ful operation,  and  very  soon  three  others  will  be  added  to  the  list,  New  York, 
Philadelphia  and  Kansas  City.  The  latter  city  can  claim  the  first  duphcate  cable 
railway,  the  others  having  but  one  cable  in  the  tunnel  beneath  the  street  for  pro- 
pelling cars.  The  distinction  between  a  single  and  double  cable  in  cable  rail- 
ways is  what  their  respective  naroes  imply.  In  the  ordinary  cable  railway,  or 
single  cable  road,  when  accidents  occur  to  the  cable,  such  as  loosened  strands, 
broken  wires  or  the  cable  is  otherwise  injured  so  as  to  afTect  its  strength,  to  repair 
these  injuries  it  becomes  necessary  to  stop  the  operation  of  the  road,  thus  causing  a 
cessation  of  business  which  means  a  very  great  loss  to  the  company,  or  which 
may  be  prevented  only  by  continuing  to  use  the  fractured  cable  until  the  hour  of 
stopping  at  midnight,  which  would  cause  still  greater  injury  and  perhaps  ruin  to 
the  cable  for  further  use. 

In  Chicago  when  serious  accidents  occur,  the  horses  used  on  other  lines 
owned  by  the  company  are  pressed  into  service  and  made  to  haul  the  cars. 
Hotaes  would  be  of  little  use  pulling  cars  along  the  road  in  Kansas  City,  as  the 
graces  are  so  excessively  steep  that  it  would  be  impossible  to  ascend  many  of 
them.  Should  an  accident  occur,  the  public  would  have  to  wait  until  the  repair- 
ing had  been  done  but  for  the  additional  cable  and  machinery  that  is  at  all  times 
ready  for  use  at  a  moment's  notice.     The  change  from  one  cable  to  the  other 

requires  bat  very  little  time,  and  the  travel  is  not  interrupted.     The  duplicate 
vrir- ,--. 
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road  has  a  duplication  of  machinery  throughout.  Besides  the  cables  there  are  two 
carrying  pulleys  side  by  side  that  support  the  cable  in  every  pulley-pit,  which  are 
thirty-five  feet  apart  along  the  road ;  at  the  extreme  ends  of  the  railway,  where  io 
the  ordinary  cable  road  there  is  one  sheave  twelve  feet  io  diameter,  in  the  dupli- 
cate road  there  are  two.  This  duplication  is  still  more  extensive  in  that  two  in- 
dependent sets  of  driving  machinery  are  provided  in  the  engine-house,  also  engines, 
boilers,  etc.;  in  fact,  the  provision  made  in  the  way  of  machinery  is  sufficient  to 
build  another  and  independent  road;  thus  the  cost  is  very  considerably  greater 
than  in  the  case  of  a  single  cable  railway. 

There  is  probably  no  cable  railway  in  the  country,  that  in  constructing  pre- 
tented  so  many  difficult  features  to  be  overcome  as  the  Kansas  City  road.  The 
wrought-iron  elevated  structure  from  Union  Avenue  to  the  top  of  the  bluff  does 
not  represent  all  the  work  done  at  this  end  of  the  road.  At  Union  Avenue  large 
and  massive  brick  foundations  were  built  pyramidal  in  shape.  Old  sewers  were 
encountered  requiring  special  provision  to  overcome  these  unexpected  obsudes. 
Ai  the  bluff  very  serious  difficulties  presented  themselves.  In  locating  the  found- 
ations for  the  wrought-iron  supports  for  the  viaduct  it  was  discovered  that  a  local 
movement  in  limestone  ledge  was  taking  place.  A  great  portion  of  eanh  and 
loose  rock  deposited  at  the  base  of  the  bluff  was  removed,  exposing  the  rock 
leJge  in  question  five  feet  in  thickness,  underneath  which  was  a  stratum  of  soap- 
stone  and  bituminous  shale  eighteen  feet  in  depth,  which  disintegrated  rapidly  and 
thus  allowed  the  rock  ledge  above  to  fall  in  large  fragments  to  the  base  of  the 
bluff.  The.  rock  ledge  was  cleared  of  earth  and  other  materials,  and  all  the 
cracks  or  fissures  located,  which  were  then  thoroughly  cleaned  out  and  filled 
with  liquid  cement  grout  made  from  German  Portland  cement.  When  the  cemeol 
had  set  it  excluded  all  water  from  springs  and  surface  drainage  from  the  base  of 
the  rock,  which  before  served  as  a  lubricant  to  the  moving  ledge.  The, shale 
and  soapstone  were  further  protected  by  building  a  stone  wall  in  front  of  the  verti- 
cal face  of  the  stratum,  close  to  it;  the  space  between  the  wall  and  shale  was  then 
filled  with  concrete  and  cement  grout,  thus  excluding  air  and  Virater  from  the 
exposed  face  of  shale;  the  rock  ledge  was  thus  made  solid  and  permanent,  do 
further  movement  having  been  discovered.  The  process  of  disintegration  of  the 
shale  was  watched  with  considerable  interest.  It  was  noticed  that  so  long  as  the 
shale  contained  some  moisture,  or  the  water  was  allowed  to  saturate  the  surface, 
disintegration  was  retarded,  but  when  the  sun  caused  the  shale  to  become  dried 
and  warm,  the  absorbed  air  seemed  to  expand,  thus  throwing  off  small  particles 
of  shale,  which  would  have  continued  until  the  whole  ledge  had  fallen  but  for  the 
protecting  wall  and  the  concrete  excluding  the  air. 

The  wrnught-iron  viaduct  will,  when  completed,  present  a  very  interesting 
piece  of  work.  The  incline  down  the  bluff  is  eighteen  and  three-tenths  feel  in 
lOo  feet  and  commences  at  the  west  line  of  Jefferson  Street  with  an  elevation  of 
191  feet  and  descends  westwardly,  at  the  rale  mentioned,  to  the  center  of  the 
main  span  across  the  Union  Depot  yards,  the  length  of  which  span,  from  end- 
pin  to  end-pin,  is  186  feet.     The  incline  commencing  in  the  center  of  this  span. 
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and  ascending  with  the  rale  mentioned,  caused  a  curiout  modificaiion  in  the 
design  of  this  bridge  from  ordinar/  bridges.  The  end  posts  were  made  to  incline 
so  as  to  cover  two  panel  lengths  of  the  biidge,  thus  providing  sufficient  clearance 
between  the  portal  bracing  and  top  of  car,  which  could  not  have  been  secured 
had  only  one  panel  length  been  covered  by  ihe  end  post  as  is  usual. 

From  the  centre  of  this  span   wcstvrard'to   Union   Avenue,  the  traclct »« 
level,  beginning  at  this  point  to  ascend  at  the  rate  of  two  feet  in  one  hundred  lo 
and  by  the  waiting  station.     The  watting  station  is  quite  an  ornament  of  its  kind. 
Stairways  descend  to  cither  sidewalk   of  Union    Avenue,  and  arc  covered  and 
protected  from  the  weather.    The  roof  of  the  main  waiting  room  projects  over  the 
platform  on  all  sides,  and  is  covered   with  slate.     A  passenger  wishing  to  take  a 
tran  up  the  incline  to  Main  street  pays  his  fare  to  theagent,  who  gives  a  ticket  in 
reinm,  which  is  collected  on  the  train.     He  passes  through  the  waiting-room  to 
the  train.     Passengers  coming  from  the  trains  pass  to  the  pasiage-way  on  either 
side  the  building,  through  the  gates  to  the  stairways.     The  trusses  across  Union 
Avenue  are  sixty  five  feet  in  length  and  eight  feet  in  depth,  and  three  in  number, 
that  support  the  waiting-room  and  tracks,  which  trusses  are  in  turn  supported  by 
wrought-iron  columns,  three  on  each   side   Ihe    Avenue.      These  ccdumns  are 
inserted  into  heavy  cast-iron  shoes  or  bases,  extending  into  the  casting  about  two 
feet.    The  space  between  the  cast  socket  and  column  was  filled  with  cement  grout 
and  is  now  equal  to  rock  in  hardness.     There  are  two  large  sheaves,  twelve  feet 
in  diameter,  over  the    Avenue,  supported    between    the  girders,    weighing   four 
thousand  pounds  each.     The  main  bridge  sp.in  at  Union  Avenue  is  supported  by 
two  wrought-iron  columns,  one  under  the  end  shoe  of  each  truss.      The  distance 
from  the  railway  tracks  below  the  bridge  to  the  floor  is  twenty-three  feet,  and  the 
distance  from  the  floor  of  the  bridge  to  the  upper  chord  or  top  of  trus«,  is  twenty- 
six  feet.     The  iron  work  at  this  end  of  the  road  ts  composed  of  eleven  spans  and 
they  have  the  following  lengths,  commencing  at  Union  Avenue:     65  feet,  185  feet, 
67  feel,  »9  feel,  45  feel,  +6  feet,  47  feet,  46   feet,  4(i-fcct,  47  (cet,  47  feet.      At 
the  end  of  the  last  span  the  cable  leaves  the  o[>en  work  of  the  viaduct  and  enters 
the  concrete  subway  below  the  street.     The  rails  of  the  tracks  on  the  viaduct  at 
one  point  are  about  fifty  feel  above  the  surface  of  the  ground  below.      The  rail- 
way is  double  track  throughout.     Tlicrc  arc  several  steep  grswlcs  on  the  line,  but 
none  greater  than  the  viaduct  grade.     There  are  two  curves,  both  at  street  inter- 
sections, at  right  angles  to  each  other.     A  special  and  independent  sewer  has  been 
constructed  from  one  end  of  the  road  to  the   other,  between  the  tracks,  which 
connects  with  Ihe  regular   city  sewers  at   every  street  crossing.      The  carrying 
pulley-pits  are  made  of  brick  twelve  feet  by  five  by  ft%-e  feet  in  depth,  extending 
under  both  tracks  in  its  longest  dimensions.    They  are  large  and  spacious.     Two 
cast-iron  pulley  frames  are  arranged  4I  each  side  of  the  pit  corresponding  with  each 
track.     Communication  is  had  with  the  pit  by  means  of  a  heavy  trap  door  between 
the  tracks. 

The  cable  in  passing  around   the  curves  at  Grand jA  venue  occasions  great 
resistance.     The  constructions  at  the  carves  consist  of  a  series  of  ^horiiontal 
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conical  pulleys,  there  being  three  independent  pulleys  on  each  shaft,  which  con- 
stitute a  set.  The  lower  one  is  a  large  conical  pulley  having  a  groove  at  its  base 
in  which  the  idle  cable  rests,  the  next  above  this  is  an  ordinary  horizontal  grooved 
pulley  in  which  the  moving  cable  rides.  The  next  and  upper  pulley  of  the  set  is 
a  plain  pulley  with  a  smooth  rim  against  which  the  grip  rests  and  by  which  it  is 
guided  around  the  curve.  The  cable  passes  from  the  engine-house  to  the  sub-way 
below  the  street  and  under  the  south  track ,  thence  to  Woodland  Avenue,  around 
twelve-foot  end-sheaves,  thence  into  the  sub-way  below  the  north  track  to  Union 
Avenue,  around  the  twelve-foot  sheaves  over  Union  Avenue,  and  thence  to 
engine-house,  around  the  driving  drums  and  thence  to  the  tensioa-car  wheel,  or 
sheave. 

The  grip-cars  are  radically  changed  from  those  in  use  on  other  roads,  in  that 
the  grip  is  operated  from  the  end  of  the  car  instead  of  in  the  centre,  consequently 
the  gripping  attachments  occupy  very  little  room  in  the  car.  A  complete  cab  il 
provided  at  each  end  of  the  car  in  which  the  grip-man  is  stationed  and  operates 
his  grip  without  being  interfered  with  by  passengers. 

The  grip  consists  of'  three  parts — thp  upper  or  crank  part,  the  middle  or 
shank,  and  the  lower  or  jaws.  The  upper  is  made  from  cast-steel,  and  so  con- 
structed as  to  embody  great  strength ;  the  crank  and  shaft  giving  motion  to  the 
jaw  of  the  grip  are  connected  at  one  side,  this  part  with  the  levers  of  the  grip- 
wheel  in  the  cab,  which  crank  is  also  connected  with  the  central  and  moving  part 
of  the  shank,  which  has  a  vertical  motion;  the  moving  part  of  the  shank  is  also 
connected  with  the  movable  and  horizontal  upper  jaw  of  the  grip,  the  shank  being 
made  from  rolled-steel  and  the  jaw  of  cast-steel  lined  with  brass,  reducing  the 
wear  on  the  cable  to  a  minimum.  The  lower  jaw  of  the  grip  is  stationary,  having 
two  rollers  placed  vertically  at  each  end  of  the  jaw.  When  it  is  desired  to  start 
a  car  the  grip-wheel  in  the  cab  is  turned  to  the  right,  which  forces  the  movable 
upper  jaw  (seventeen  inches  long)  down  on  the  cable  resting  on  or  rolling  over 
the  pulleys  in  the  lower  jaw  of  the  grip;  the  pressure  forces  the  rollers  down  a 
limited  distance  with  the  cable;  as  they  are  supported  by  flexible  journals,  the 
brass  in  the  grip  takes  hold  of  the  cable  under  the  pressure  of  the  grip-wheel  and 
the  car  moves.  If  it  is  desired  to  stop  the  car,  the  grip-wheel  is  turned  to  the 
left,  thus  raising  the  movable  upper  jaw  from  the  cable.  The  pressure  being 
released,  the  small  pulleys  in  the  lower  jaw  spring  upward  slightly  and  suppott 
the  cable,  revolving  at  the  same  time,  and  while  the  car  is  thus  stayed,  receiving 
or  discharging  passengers,  the  cable  continues  to  move  through  the  grip  between 
the  jaws  supported  by  the  pulleys  referred  to.  It  does  not  matter  how  often 
stops  are  made,  the  cable  never  leaves  its  position  between  the  grip's  jaws— it  is 
either  gripped  by  the  jaws  or  riding  on  the  pulleys  in  the  lower  jaws.  The  cable 
is,  however,  conducted  out  of  the  grip  when  it  is  necessary  to  change  the  car 
from  one  track  to  another,  and  in  passing  over  the  vault  on  the  south  track  at  the 
engine-house— there  being  no  cable  at  this  point,  as  it  is  conducted  into  the 
engine-house  too  far  below  the  street  for  the  grip  to  reach — the  cars  are  carried 
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over  this  distance,  which  amounts  to  forty  feet,  by  momentum  acquired  from  the 
cable  before  reaching  the  vault.     This  occurs  on  the  south  track  only. 

The  cable  is  one  and  one-quarter  inches  in  diameter,  made  from  Swedish 
iron  wire.  It  is  capable  of  resisting  a  strain  of  thirty  tons.  There  is  a  total  length 
in  both  cables  of  forty-four  thousand  feet.  It  is  expected  that  this  cable  will  have 
to  be  replaced  within  eighteen  months  from  the  opening  of  the  road. 

Many  people  have  been  at  a  loss  to  know  how  the  cable  is  prevented  from 
impinging  against  the  upper  side  of  the  tube  or  tunnel  below  the  street  in  the 
depressions  along  the  line,  and  at  points  where  grades  change  from  a  level  to  a 
comparatively  steep  grade.  It  must  be  remembered  that  the  cable  is  very  much 
heavier  than  a  string,  its  weight  being  two  and  a  half  pounds  per  lineal  foot. 
When  the  ordinary  tension  is  on  the  cable  and  an  average  number  of  grips  with 
their  loaded  cars  attached  are  being  propelled  by  it,  the  deflection  between  the 
carrying-pulleys,  which  are  thirty-five  feet  apart,  is  about  two  inches.  It  would 
be  impossible  with  any  power  to  cause  the  cable  to  assume  a  straight  line  from 
one  hill  to  the  other,  and  before  the  sag  or  deflection  could, be  gotten  out,  it 
would  break  in  two.  The  cable  leaves  the  engine-house  with  a  strain  of  about 
one  ton  and  returns  to  it  with  about  five  tons  (approximately),  doing  its  maximum 
work,  and  the  total  weight  of  one  cable  is  about  twenty-eight  tons,  Where  it  is 
necessary  at  the  depressions  referred  to  depression -pulleys  are  placed  which  hold 
the  cable  down,  and  when  the  ^rip  passes  the  cable  is  pressed  down  six  inches 
below  these  pulleys;  thus  the  grip  avoids  contact  with  them. 

The  maximum  grades  on  various  roads  are  as  follows: 

Clay  Street,  San  Francisco 16  feet  in  100  feet. 

California  St.,         "  18    "         100    " 

SuterSt.,  "  8.7    "         loo    " 

Geary  St.,  "  9.8    "         100    " 

Ninth  St,  Kansas  City 18.3    "         100    " 

Chicago  City,  State  St  .."...   .  (about  level.) 

The  power  developed  in  operating  cable  railways  is  usually  proportioned  as 
follows : 

For  moving  cable 51  per  cent. 

For  moving  cars 46       " 

For  moving  passengers 3       " 

The  power-station  or  engine-house  is  located  at  the  corner  of  9th  and  Wash- 
ington Streets,  and  has  a  frontage  on  the  latter  street  of  ninety  feet  and  on  the 
foriDcr  of  144  feet,  two  stories  and  basement.  The  east  room  is  the  boiler-room, 
and  is  separated  from  the  engine-room  by  a  brick  partition  wall;  the  floor  is  thir- 
ty-two feet  below  the  street  grade.  One  battery  of  boilers,  after  the  Ferminicle 
patent,  twenty  feet  in  height,  occupying  a  floor  space  of  twelve  feet  by  twenty 
feet,  have  their  fire  fronts  facing  9th  Street.  The  boiler  settings  are  especially 
attractive,  being  laid  up  with  Philadelphia  pressed  brick,  with  a  bold  projecting 
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cornice.  In  the  use  of  these  boilers  there  is  no  danger  from  dimtroits  explo- 
sions, as  is  the  case  in  the  use  of  ordinary  tubular,  boilers.  At  the  base  on  eitfaer 
side  and  a  little  below  the  grate-level  are  two  la^e  plate-troa  jnnd-dnims,  the 
upper  sides  of  which  are  framed  with  a  horizontal  plate,  into  which  the  water- 
tubes  are  expanded ;  the  tubes  are  sixteen  feet  long  and  three  and  a  half  inche 
in  diameter,  and  are  placed  in  an  inclined  position,  the  ends  being  expanded 
inW  the  lower  horizontal  pktes  of  the  upper  water  drums.  There  are  twoof  these 
drums  in  each  boiler  corresponding  with  the  lower  mud-drums,  the  tubes  in  these 
drums  incline  towards  each  other  as  they  extend  upward  to  the  watcr-druou 
above;  above  these  drums  the  steam-drum  is  located,  connected  with  the  upper 
drums  referred  to  by  means  of  two  wrought-iron  legs  six  inches  in  diameter. 
The  water  circulates  through  the  tubes,  the  heated  gases  passing  around  and 
about  them.  In  the  case  of  low  water  there  is  no  danger  of  explosion  save  froD 
the  three  and  a  half  inch  water-tubes,  which  would  result  in  no  serious  damage 
should  any  explode. 

Immediately  back  of  these  boilers  is  located  the  smoke>stack,  and  south  of 
this  again  is  another  battery  of  boilers.  The  smoke-stack  pedestal  is  cighteea 
feet^uare,  and  the  total  height  of  the  stack  150  feet  above  the  boiler-room  floor, 
the  flue  is  five  feet  in  diameter,  having  an  iron  ladder  fixed  at  one  side  of  the  flue 
from  the  base  to  the  top  of  stack.  Directly  west  of  the  stack  and  against  the 
wall,  is  arranged  a  large  heater  with  pumps  and  other  necessary  parts.  Tfae 
heater  containing  water  has  a  height  of  twenty  feet  and  is  fifty  inches  in  diameter, 
having  inverted  {fj)  U-shaped  brass  tubes.  On  either  side  ihe  heater  are  Wmth- 
ington  Duplex  Pumps,  each  having  a  capacity  of  8,000  gallons  per  hour.  The 
exhaust  steam-pipe  from  the  engines  conducts  the  steam  to  the  heater,  which 
then  passes  through  the  inverted  U-shaped  brass  tubes  in  the  water  in  the  heata, 
thence  by  the  exhaust-pipe  out  of  the  building. 

It  will  be  seen  that  in  this,  as  in  all  heaters,  the  steam  after  having  performed 
all  the  work  required  of  it  in  the  engines  in  turning  the  machinery,  is  conducted 
through  the  heater,  thus  heating  the  feed-water  to  a  temperature  of  about  aSo" ; 
when  it  is  forced  by  the  pumps  into  the  boilers.  It  is  generally  claimed  that  fificeo 
per  cent  of  fuel  is  saved  by  using  a  good  heater  over  the  practice  of  forcing  cold 
water  into  the  boilers.     The  total  boiler  capacity  equals  six  hundred  horse  power. 

The  engine-room,  which  is  twenty  feet   above  the  floor  of  the  boiler-room, 
has  the  appearance  of  some  large  pum  ping-station.       There  seems  at  first  glance 
to  be  a  confusion  of  large  drums  and  gear  wheels  which,  upon  closer  exawnation, 
assume  right  positions  and  perform  each  their  respective  work.    To  those^gwrt 
in  mechanical  construction  it  presents  a  very  complete  and  well  arranged  pi?^ 
of  accurate  designing,  nicely  proportioned  parts,  and  upon  the  whole  a  mot 
plant  for  the  purposes  for  which  it  was  designed.     There  are  two  large  automatil 
cut-off  engines  quite  near  the  door  through  which  you  pass  in  entering  from 
boiler-room.     The  cylinders   are   34x48   inches.      The  engines  throughout  are 
highly  finished  and  were  built  by  William  Wright,  of  Newburgh,  New  York.     In 
place  of  the  ordinary  crank,  large  and  highly-polished  circular  discs  are  arranged^ 
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which  add  much  to  the  engines.  The  engines  combined  are  equal  to  five  hundred 
horse  power. 

The  engines  are  about  Iweniy  feet  apart,  having  a  common  shaft  thirteen 
and  a  half  inches  in  diameler.  On  ihe  end  of  the  shaft  nearest  the  east  engine 
the  large  drivingwhcel  is  fixed  ;  it  is  eighteen  feet  in  diameter,  weighing  34.500 
pounds.  A  very  h^xvy  and  substanlial  pillar-block  supgwrts  the  shaft  between  the 
fly-wheel  and  the  large  gear  on  engine-shaft.  This  gear  has  an  eighteen  inch 
face,  and  is  geared  into  a  large  gear  ten  feet  in  diameter,  keyed  on  the  main, 
line  shaft  of  driving  machinery.  A  very  heavy  cast-iron  girder-frame  surrounds 
the  gear  referred  to.  The  main-line  shaft  extends  westward  across  to  the  girder- 
frame  of  driving  machinery.  This  frame  entirely  surrounds  the  driving  ma- 
chinery and  is  eighteen  inches  in  depth  and  seventeen  inches  across  the  upjicr 
Uxx.  Between  the  two  outside  parts  of  the  girder-frame  there  is  arranged  a 
central  piece  running  north  and  parallel  with  Ihe  outside  frame.  On  each  of  these 
three  parts  of  the  girder  bed  or  frame  of  the  machinery,  and  supporting  the 
main-line  shaft,  are  heavily  proportioned  pillar  blocks.  Next  the  two  outside 
pillar  blocks  the  five-foot  gears  of  the  machinery  are  keyed  on  a  sleeve  on  the 
main  shaft,  which  shaft  revolves  in  the  sleeve,  each  of  which  have  a  sleeve  arranged 
on  ihcii  inward  side.  In  these  sleeves  eight  steel  circular  plates  are  permaDcntly 
fixed.  Another  sleeve  is  keyed  on  to  the  main  shaft,  which  also  has  eight  circular 
steel  plates  arranged  which  revolve  with  the  shaft,  but  which  arc  worked  laterally 
on  a  key  in  the  shad.  When  Ihe  eteeve  is  moved  inward  with  its  steel  plates,  the 
plates  take  up  against  the  steel  plates  in  the  sleeve  on  the  gear,  causing  fricuonal 
contact,  which  is  gradual  but  positive,  and  when  the  plales  are  brought  together 
with  sufficient  pressure  the  gear  revolves  with  the  main  driving-shaft.  These 
gears  are  connected  with  a  series  of  gears,  which  cause  the  two  driving  drums 
twelve  feet  in  diameler  of  each  set  of  driving  machinCTy,  around  «  hich  the  cable 
passes,  to  revolve.  The  cenital  piece  of  girder  frame  sepiraies  the  two  sets  of 
machinery,  either  of  which  is  set  in  motion  or  deprived  of  motion  by  means  of 
the  lever  connected  with  their  respective  clutches  described  above.  These 
clutches  are  known.as  the  Weston  Clutch  and  are  the  largest  of  the  kind  applied 
to  this  class  of  machinery. 

When  accidents  occur  to  the  cable  and  it  is  desired  to  repair  it,  the  clutch 
belonging  to  that  pailictilar  set  of  machinery  is  released,  and  the  other  it  forced 
against  the  gear  plales  of  the  other  set  of  machinery;  thus  the  other  cable  is  set 
in  motion,  doing  the  work  ol  the  injured  one  until  it  is  repaired.  The  injured 
cable  is  then,  by  means  of  auxiliary  rngiccs,  slowly  led  into  the  engine-room  where 
the  repairing  is  done. 

These  auxiliary  engines,  especially  designed  for  this  pur|X)se,  were  built  by 
iJhe  New  York  Steam  Engine  Company.  I'he  dnving  machinery  was  made  by 
]c  &  Hunt,  Baltimore,  who  have  a  national  reputation  for  manufacturing  the 
llJcst  gears  and  machinery  of  this  character. 

Back  of  each  set  of  driving  machinery  there  is  a  track  buill  which  extends 
*ve  feel  above  the  floor  of  the  engine-room,  and  supported  by  a  series  of  brick 
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srches.  Upon  this  track  a  car  moves  back  and  forth,  moved  back  by  means  of 
heavy  weights  in  a  pit  at  the  back  part  of  the  building  connected  with  the  car  by 
means  of  a  cable  over  a  vertical  pulley  at  the  pit,  moving  forward  as  the  increasetl 
tension  on  the  cable  in  the  street  demands,  caused  by  additional  cars  using  the 
cable.  There  is  arranged  also  in  the  center  of  this  tension-car  a  large  twelve-foot 
sheave  which  constantly  revolves  as  the  cable  passes  around  it,  in  going  from  the 
driving-drum  to  the  sheave  and  out  into  the  street  again.  The  gauge  of  the  teo- 
sion-car  track  is  three  feet.  In  front  of  the  engine-house  on  9th  Street  a  very 
hrge  vault  is  made  under  the  street  j  the  roadway  at  this  point  is  carried  by  irOD 
columns.  This  vault  has  six  large  twelve-foot  sheaves  arranged  in  it,  each  of 
which  weighs  4,000  pounds;  these  are  used  for  directing  or  guiding  the  cables io 
to  the  engine-house. 

The  room  next  west  of  the  engine-room  is  arranged  as  a  machine  shop;  it  is 
Urge  and  provided  with  such  tools  as  work  of  this  kind  requires. 

The  9th  and  Washington  Street  floor  is  used  as  a  storage-room  for  cars,  in 
one  corner  of  which  is  provided  a  very  complete  wash-room  for  cars,  heated  in 
winter  with  steam  radiators,  and  also  provided  with  hot  water.      ^ 

The  upper  floor  is  used  as  a  paint  and-repair  shop,  except  that  [>ortion  pu- 
tilioned  ofl"  for  offices.  These  of&ces  are  all  flnished  with  Southern  pine,  there 
tieing  in  all  six  rooms;  namely,  conductors',  superintendent's,  cashier's,  directors', 
and  civil  engineer's  office. 

The  total  length  of  this  road,  as  now  buijt,  is  two  and  one-quarter  miles. 
Next  summer  the  road  will  be  extended  eastward  one  mile  on  Independence 
Avenue,  and  one  mile  on  9lh  Street.  Mr.  Robert  Gillham,  C.  E.,  chief  engineer 
of  the  company,  has  his  plans  of  these  extensions  nearly  completed.  Plans  are 
also  being  prepared  by  Mr.  Gillham,  who  is  also  chief  engineer  for  the  Inter-Stale 
Kapid  Transit  Company,  who  are  about  building  an  elevated  cable  railway  from 
Kansas  City  to  Wyandotte.  The  total  length  of  this  road,  including  the  proposed 
surface  cable  railway  through  Wyandotte,  will  be  three  miles,  making  a  total 
length  of  double  track,  when  these  extensions  are  completed,  of  seven  and  one- 
quarter  miles,  all  of  which  road  will  be  operated  by  the  machinery  and  the  cable 
that  operates  the  Kansas  City  Cable  Road,  described  above. 

There  has  been  very  little  reliable  information  gathered  regarding  the  econ- 
omy and  the  power  required  under  difTerenl  conditions  of  loading  of  cable,  lo 
operate  these  roads.  •  While  it  is  true  that  cable  railways  have  been  in  operatioo 
in  San  Francisco  for  several  years,  no  scientific  records  or  tests  have  been  made; 
thus  the  results  are  not  very  well  determined. 

Mr.  Gillham  has  provided  means  of  testing  the  capacity  of  boilers,  power  of 
engines,  evaporation  of  water  per  pound  of  coal,  power  required  to  move  cable, 
machinery  and  cars;  also  to  test  power  required  in  ascending  the  various  grades, 
and  to  test  the  tension  on  cable  under  all  conditions  of  loading.  The  informa- 
tion gathered  from  careful  tests  of  this  character  will  be  of  value  to  the  engioeer- 
ing  [irofession. 
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DS.    R.    WOOD   BROWN. 

The  remark,  "  there  is  nothing  under  the  Sua,"  is  more  axiomatic  than  the 
casual  reader  believes.  We  think  that  this  is  a  very  progressive  age  and  that  our 
generation  stands  pre-eminent  in  civilization — is  the  highest  known.  This  is  so, 
but  to  stale  that  we,  in  this  age,  are  immeasurably  superior  to  the  ancients  is,  we 
think,  incorrect.  Our  aim  is  not  to  prove  our  century  inferior  to  the  past  ones, 
rather  it  is  to  present  historical  facts  which  will  indicate  that  mordern  architec- 
tural and  engineering  works  are  merely  reproductions  of  those  of  the  ancients, 
though  sometimes  larger  and  more  speedily  erected,  owing  to  better  facilities. 

The  works  of  long  ago  compare  very  favorably  with  those  of  the  present, 
and  in  some  instances  excel  anything  of  our  own  time.  Hardening  copper  for 
tools  is  one  of  the  lost  arts;  we  cannot  manufacture  the  Damascus  blade,  nor  do 
do  we  know  bf  what  means  the  pyramids  were  erected.  There  are  very  few  (if 
any)  streets  like  one  in  Cordova  founded  152  B.  C.  It  was  perfectly  straight, 
ten  miles  long  and  illuminated  by  public  lamps.  Paris,  which  is  said  to  be  the 
best  lighted  city  in  the  world,  cannot  surpass  this  wonderful  street.  Cordova  was 
not  without  rivals,  Granada,  founded  before  Augustus  ;  Seville  in  its  prime  590 
B.  C;  Toledo  taken  by  Maximus  Flavius  193  B.  C,  vied  with  Cordova  with  its 
200,000  houses  and  1,000,000  inhabitants.  This  city  of  Cordova  may  not  be  a 
fair  comparison,  as  its  decay  commenced  when  conquered  by  Ferdinand  III.  of 
Castile  in  A.  D.  1236.  Modern  cities  surpai^s  the  ancient  in  number  rather  than 
in  magnificence. 

A  slight  acquaintance  with  archeology  is  suflicient  to  show  us  that  the  Statue 
of  Liberty  Enlightening  the  World  is  a  duplicate  in  principle  of  the  Colossus  of 
Rhodes.  The  former  is  to  be  erected  upon  Bedioe's  Island  in  New  York  Harbor, 
in  honor  of  fraternity  between  France  and  the  United  States.  It  is  of  copper  and 
the  ascent  to  the  head  is  made  by  inner  stair  cases.  The  right  arm  is  extended, 
grasping  a  torch  which  will  illuminate  the  harbor  by  electricity.  The  total  height 
is  328  feet  ti  inches,  pedestal  177  feet  9  inches,  leaving  151  feet  2  inches  for  the 
statue.  This  work  of  art  was  fabricated  in  France  under  the  supervision  of  its 
projector,  Bartholdi,  who,  in  all  probability  took  his  idea  from  the  Colossus  of 
Rhodes,  which  was  also  erected  upon  an  island,  the  Rhodus,  in  the  Mediterran- 
ean Sea  twenty  miles  from  Lycia  on-  the  south  coast  of  Asia.  This  Colossus  was 
of  brass,  and  erected  300  B.  C.  in  honor  of  Apollo.  Historians  tell  us  that  the 
height  was  135  feet,  "  with  legs  distended  on  two  moles  which  fromed  the  en- 
trance of  the  harbor,"  said  moles  supposed  to  have  been  twenty  feet  apart,  and 
ships  sailed  under  the  body  on  entering  the  port.  The  statue  was  hollow  and  the 
legs  were  lined  with  large  stones  to  counterbalance  the  weight.  This  Colossus  was 
the  workmanship  of  Chares  a  pupil  of  Lysippus,  a  celebrated  sculptor  of  Greece. 
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The  Colossus  of  Rhodes  was  thrown  down  by  an  earthquake  sixty  years  after 
erection.     The  brass  made  900  camel-loads,  or  730,000  pounds. 

The  Washington  Monument,  is  considered  a  grand  work,  but  \\\t  work  of 
putting  a  new  foundation  under  the  old  one  was  far  more  wonderful  than  the 
building  of  the  obelisk  itself.  (See  Kansas  City  Rbvibw  or  Scibnce  and  In- 
dustry, January,  1SS5,  page  501).  This  monument  presents  a  smooth  exterior 
and  is  553  feet  in  height;  was  commenced  more  than  thirty-six  years  ago  and 
finished  under  Colonel  Thomas  Lincoln  Casey,  chief  engineer  and  architect, 
December  6,  1884.  This  pile  of  stone  is  hollow  and  capped  by  marble  with 
a  conical  apex  of  aluminum.  The  Pharos  of  Alexandria  was  450  feet  high 
and  built  upon  an  island.  Alexander  the  Great  gave  his  order  for  this  struc- 
ture 333  6.  C.  to  a  Macedonian  architect,  Dinocrates  by  name,  who  also  con- 
nected the  island  with  the  mainland  by  an  earth  wall.  This  light-house  differe<l 
from  the  Washington  Monument  in  being  highly  ornamented,  the  stone  vu 
finely  carved,  columns  and  balustrades  worked  in  the  finest  marble  embel- 
lished the  exterior.  It  was  built  in  several  stories,  tapering  towards  the  top. 
The  ground  floor  and  the  two  next  were  hexagonal;  the  next  square,  with  towen 
at  each  corner;  the  fifth  to  the  top  was  round,  with  an  exteral  winding  staircase. 
The  extreme  top  was  open  so  that  sailors  could  see  its  night  beacons.  Tbe 
Pharos  at  Alexandria  was  a  work  of  art,  a  credit  to  Alexander  who  commenced, 
and  to  Ptolemy  Philadelphus  who  finished  it.  The  Americans  have  built  the 
highest  structure  known  to  man,  but  it  is  barren  of  all  art.  There  is  quite  a  dif- 
ference between  building  a  lighthouse  with  carved  marble  on  an  island,  and  erect- 
ing huge  stones  perfectly  smooth  by  machinery,  inland,  even  to  the  height  of 
555  'eet. 

Both  ancient  and  modern  engineers  and  architects  considered  height  as  a 
great  objective  point.  The  great  Pyramid  is  478  feet.  Cologne  Cathedral  is  510 
feet.  Rouen  Cathedral  490  feet.  The  statue  of  San  Carlo  Borromeo,  at  Arona, 
erected  in  1697  was  66  feet  high  and  the  pedestal  40  feet.  A  marble  statue  of 
Nero  was  said  to  be  120  feet  high.  The  walls  of  Babylon  were  378  feet  high, 
also  93  feet  4  inches  thick  and  in  compass  60  miles.  Herodotus,  who  was  at 
Babylon,  gives  these  figures;  others  give  the  height  50  feet  as  they  were  after  the 
time  of  Darius  Hystaspes,  who  pulled  them  down  to  that  height,  that  he  might 
conquer  the  city  again  more  easily,  if  necessary.  The  Chinese  wall  was  much 
longer,  being  1,250  miles,  but  very  much  inferior  in  width  and  height;  only  :o 
feet  high,  25  feet  wide  at  the  base  and  15  feet  at  the  top;  about  one-third  of  the 
wall  of  China  is  dirt  and  rubbish,  the  rest  being  masonry,  and  it  dates  back  to 
220  B.  C. 

The  Hanging  Gardens  of  Babylon  were  built  by  Nebuchadnezzar  to  gratify 
his  wife  Amytis.  The  gardens  were  over  400  feet  square,  built  terrace  above 
terrace  until  they  were  27  feet  higher  than  the  walls,  or  400  feet  The  top  was 
sustained  by  a  series  of  arches  one  above  the  other  and  each  terrace  was  bound 
by  a  solid  wall  22  feet  thick.  On  the  top  arches  were  first  laid  fiat  stones  16  feet 
bv  A.  over  these  weeds  and  bitumen;  then  two  rows  of  cemented  brick  covered 
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by  sheet  lead,  upon  which  was  Intd  earth  siifficienily  thick  to  nourish  large  treet. 
The  gardens  were  tilled  with  the  blooming  plants  and  shrubs  which  were  admired 
by  Queen, Amylis  in  licr  native  Mcdii.  The  diflfcrent  terraces  and  groves  con- 
Uined  fountains,  parterres,  scats  and  banqueting  rooms;  in  fact  all  the  splendor 
and  magnificence  of  eastern  art  seem  to  have  been  lavished  upon  these  gardens 
by  King  Nebiichadnrizar  in  order  that  his  Median  bride  should  be  happy  in  her 
Dew  home.  Pen  cannot  picture  the  grandeur  of  the  conception  or  the  pcrfeciioo 
of  (he  execution  of  these  gardens,  which  hare  been  and  are  the  wonder  of  all  ages. 
The  greatest  hanging  structure  nov^  in  existence  is  (he  Brooklyn  suspension 
bridge,  costing  $13,000,000.  The  whole  length  is  5475  feet,  and  it  connects 
New  York  and  Brooklyn  by  a  clear  span  of  1,595  feet.  Ii  is  i  J5  feel  above  low- 
walcr  mark  and  i%  feet  broiid.  it  has  also  two  platforms,  one  above  the  other. 
The  piers  are  stone  masonry,  hollow  and  sunk  bctow  the  surface  by  means  of 
caissons.  As  the  details  of  this  work  are  formidable  it  i*  sufficient  to  say  that  it 
is  the  greatest  engineering  feat  known.     John  Koebling  was  the  engineer. 

One  of  the  ni^sterie;'  h:inded  down  to  us  is  the  manner  in  whtc))  the  nnrients 
manipulated  thvsc  itumense  atones.  Take  the  obelisk  of  LuKor,  which  stands 
sentinel  over  the  Place  de  la  Concord,  in  Parts,  seventy-three  feet  in  length. 
LoDgcootinued  manual  bbor  could  quarry  it,  but  by  what  means  it  wji  con- 
veyed to  LMXor  '\%  still  hypotheitcal ;  and  the  stones  of  the  Pyramids,  not  one  of 
which  is  less  than  thirty  feet  long  by  five  thick,  how  could  they  be  hoisted  up' 
478  feet,  or  rather,  how  were  they,  and  by  what  means  were  these  great  blocks  of 
granite  transported  from  the  quarr]^  at  Syene  to  the  delta  of  the  Nile,  a  land  jour- 
ney of  six  hundred  "or  a  voyage  of  seven  hundred  miles?  Egyptologists  have 
surmised  many  ways  by  which  the  Pyramids  were  built,  but  none  of  them  seem 
satisfactory.  No  re prcsenta lions  of  derricks  or  hoisting  machines  have  been 
bequeathed  to  us.  Some  writers  say  that  the  stones  were  raided  by  machines 
from  step  to  step,  others  tell  us  that  skids  were  used,  still  others  that  the  external 
covering  was  laid  from  the  top  to  bottom.  The  great  Pyramid  Cheops 
covets  at  base  about  550,000  square  (eei  and  rears  itself  478  feet.  The  first  step 
is  nearly  four  feet  ei^hi  inches  high,  the  top  one  one  foot  eight  inches.  Mathe- 
matics were  known  in  that  day,  as  its  angle  was  perfect  at  all  sides  ji^  50', 
aIso  each  stone  wu  ae<;ur;Liely  fitted  to  another.  Notwithstanding  the  difficulty 
in  finishing  granite  the  stones  of  thi.>c  royal  tomb  were  finely  polished.  Chrono- 
logisis  diSer  as  to  the  date  of  the  reign  of  Cheops,  the  latest  date  given  being 
^\^\,  B.  C.  Herodotus  says  that  he  "was  informed  by  the  priests  of  Memphis 
that  the  great  Pyramid  was  built  by  Cheops,  that  100,000  men  were  twenty  years 
m  building  it,  and  thil  the  body  of  the  king  was  placed  in  a  room  in  the  bottom  of 
the  Pyramid."  No  king  ever  had  ;i  mausoleum  so  beautifully  magnificent; 
beautiful  in  its  simplicity,  magnificent  in  its  proportions.  The  Pyramid  of  Aph- 
ren  is  684  feet  square  and  456  feet  high.  The  Pyramid  of  Mjcerinius  is  530  feet 
at  base  and  174  feet  hig(i.  There  were  many  other  pyramids  built,  but  to  all  of 
them  we  can  only  say  "the  eternal  pyramids— the  mystery  of  the  past— the 
enigma  of  the  present— and  (he  enduring  for  the  future  ages  of  this  world." 
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We  have  never  felt  the  feebleness  of  our  descriptive  poirers  so  keenly  as  to 
the  preparation  of  this  paper.  We  have  seen  some  of  the  works  of  the  past,  and 
their  impressions  can  never  be  obliterated  from  our  mind.  We  have  seen  the 
magnificent  Cathedral  in  Milan,  have  seen  the  sun's  rays  rcBected  from  its  white 
marble,  towering  up  358  feet ;  we  have  watched  day  after  day  the  light  and 
shadow  creep  over  its  10,000  statues,  1,500  bas  reliefs,  and  its  136  spires.  We 
have  wandered  over  its  variegated  marble  floor  486  feet  long  and  388  feet  wide, 
and  have  climbed  wearily  to  the  top,  yet  we  have  no  power  of  description — no 
delineation  can  convey  our  ideas  adequate  to  the  effect  in  viewing  this  stupend- 
ous church,  begun  in  1387,  March  15th,  and  yet  unfinished,  costing  so  far  $tio,- 
000,000.  The  Temple  of  Diana,  at  Ephesus,  has  been  graphically  described  bjr 
archseclogists  and  we  cannot  do  better  than  to  gather  bits  of  their  brilliant  p«i 
pictures.  The  original  object  of  worship  in  Ephesus  was  a  small  statue  of  Diana 
made  of  ebony  and  believed  in  those  days  to  have  been  sent  down  irom  heaven 
by  Jupiter.  A  temple  was  erected  to  contain  this  image  and  completed  during 
the  reign  of  Servius  Tullius  570  B,  C.  This  temple  was  said  to  have  been  At- 
stroyed  by  fire.  A  second  one  was  commenced  about  540  B.  C.  exceeding  the 
first  in  splendor,  and  this  was  partially  burned  on  the  day  Socrates  drank  the 
hemlock  400  B.  C.  After  having  been  restored  with  greater  grandeur  it  was  again 
partially  burned  356  B.  C.  on  the  night  Alexander  the  Great  was  born.  Materials 
sived  were  sold,  women  gave  up  their  jewelry,  and  contributions  were  sent  from 
all  parts  of  Asia,  amounting  to  an  immense  treasure,  and  thus  the  Temple  of  Diana 
was  restored  in  all  its  magnificence.  Pliny  says  "that  to  secure  the  foundations  of 
the  conduits  and  sewers  which  were  to  support  this  structure,  there  were  laid  beds 
of  charcoal,  well  rammed;  over  them  wool;  and  that  220  years  elapsed  before 
this  grand  temple  was  completed,"  It  was  425'feet  in  length  and  220  in  breadth, 
supported  by  127  marble  Ionic  columns  sixty  feet  high,  of  which  thirty-six  were 
richly  sculptured  and  fhe  rest  highly  polished.  Each  column  was  a  gift  of  a 
king.  The  building  and  courts  were  encompassed  with  strong  walls,  there  was  a 
court  on  each  side  of  the  temple  which  was  built  upon  a  series  of  narrow  arches 
one  within  another.  The  site  being  a  morass,  the  foundations  were  said  to  have 
cost  more  than  the  superstructure.  This  magnificent  work  of  art  is  no  more, 
but  if  we  should  visit  Constantinople  we  would  find  the  Church  of  St.  Sophia 
raised  upon  some  of  these  columns  given  by  kings  to  the  goddess  Diana.  Jus- 
tinian also  filled  Byzantium  with  statues  from  Ephesus. 

One  thing  the  ancients  did  not  attempt;  at  least  there  is  no  record  of  their 
building  self-supporting  domes  prior  to  the  church  of  St.  Sophia,  in  Constantinople, 
originally  built  by  Constantine,  destroyed  by  fire,  and  rebuilt  by  Justinian.  The 
dome  is  175  feet  high.  St.  Paul's,  London,  commenced  in  1675  and  finished  in 
1710,  has  a  dome  145  feet  in  diameter,  and  365  feet  from  the  ground.  St  Peter's 
has  the  largest  and  highest  dome  known.  This  beautiful  pile  was  commenced  in 
A.  D,  1450,  and  finished  three  and  a  half  centuries  after.  The  dome  is  405  feet 
from  the  pavement  and  193  feet  in  diameter,  The  domes  of  the  churches  of  St 
"  levieve  and  Invalides,  Paris,  are  also  selfsupporting. 
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Not  even  ninocrates,  who  built  Alexandm  and  the  Pharos,  alto  the  Temple 
of  Diana,  attempted  the  difficult  engineering  feat  of  self-supponing  domes,  tn 
COflStnicling  ihe  Pyramids  mathematics  were  known,  consequently  it  was  not 
■goorancc  which  prevented  ibc  ancienta  from  worshiping  under  a  self-supporting 
vaall. 

The  sewers  of  Paris  are  great  works  of  sVill,  large  enough  to  Hoat  inspection- 
boats,  but  they  do  not  surpass  very  much  the  Maxima  Cloaca  of  Rome,  thirteen 
feci  broad  and  thirteen  feel  high,  biiilt  by  Taiquinius  Priscus,  616  B,  C  Athens 
bad  sewers  which  drained  into  the  Saronica  gulf.  Babylonian  sewers  drained  its 
marshes  into  the  Euphrates.  Modern  age  has  simply  copied  from  the  ancient. 
The  principle  is  the  same  now  as  when  the  Alexandrian  architect  wished  to  build 
■  teoiple  to  Aninoe,  in  which  he  intended  to  suspend  her  statue  by  means  of  a 
lodestone.  The  only  thing  modern  sanitation  can  claim  over  the  anjient  is  sew- 
ers greater  in  k'nglh  and  number,  owing  to  the  greater  needs. 

Of  aijueducts,  the  l>oton  of  New  Voric  claims  the  honor  of  being  Ihe  finest 
of  our  age.  It  is  foriy-lwo  miles  long  and  thiny-three  from  Croton  lake  lo  Harlem 
river.  Lisbon  aqurduci  is  twelve  miles  long;  ihc  one  which  carries  water  to 
Puis  I  to  miles.  Ancient  Rome  had  fourteen  aqueducts.  Thrccof  these  supply 
modem  Rome,  Aqua  Virgo,  about  eleven  and  a  half  miles,  built  by  Agrippa, 
to  supply  his  baths.  Aqua  Qaudia,  foriy-live  miles  long,  and  Aqua  Trajana, 
twenty-iliree  miles,  built  10  supply  inland  basins  for  spectacular  sea  fighl». 
Constantinople  had  \Xs  aqueduct  of  Pyrgos  Afieen  miles  long.  The  aqueduct  sup- 
plying Atheuihad  perpendicular  pipes  of  clay  or  lead  every  340  feet  or  so,  leading 
ap  to  the  surface;  by  this  contrivance  light  and  air  were  admitted  10  the  water. 
Eupalinut  tunneled  through  a  hill  al  Samos  eight  feel  high,  eight  feel  broad,  and 
four  thousand  two  hundred  fcei  long,  with  an  accurately  reckoned  dcclivtiy;  also 
A  channel  at  the  bottom,  three  feet  square,  to  carry  the  water,  which  was  thereby 
aerated.  Duplication  o(  tunneling  on  a  greater  scale  is  found  in  Mt.  Cents  eight 
stiles  long,  double  tracks.  It  is  iwenty-five  feet  wide  al  the  base  and  twenty-four 
feet  high.  St.  Goihard  is  nine  and  a  half  miles  long.  Hoosac  is  35,040  feei, 
aad  Sutro  3.84  miles  long.  The  last  clearly  parallels  the  Samos  tunnel,  being 
used  to  carry  water  from  u  mine.  Some  writers  say  that  ihe  Kuphratcs  was 
tunneled  under,  but  the  statement  is  vague  and  bears  no  authenticity. 

The  reservoirs  of  the  ancients  were  not  Inferior  lu  those  of  the  present  lime. 
The  cxpertncss  of  the  ancient  engineers  is  attested  by  ihe  remains  extant;  ihcy 
certainly  are  not  buried  in  the  waters  of  ihc  Lctlie.  The  Pools  of  Solomon  still 
continue  to  furnish  water  to  Jerusalem.  They  are  three  in  number,  The  upper  is 
1 60  feet  above  the  middle  one,  ihe  latter  946  feet  above  (he  lower.  The  first  was 
supplied  by  pipes  from  springs,  and,  when  full  emptied  into  the  second  attd  that 
tnio  the  lower  one.  The  water  was  used  for  irrigating  Solomon's  gardens  and 
supplying  his  temple.  The  lower  pool  held  about  31,441,43$  gallons,  ihemiddle 
about  t3,389,9t>,  and  the  upper  one  contained  13^78,773 — a  grand  total  of 
58,511,109  gallons,  or  nearly  six  limes  as  much  as  the  Kansas  Cily  reservoir, 
which   is  estimated  at    10,000,000  gallons.     ThcK  pools   were  solid  rock  and 
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masonry,  liaed  with  cement,  and  had  steps  leading  to  the  bottom.  Ooehistoriaa 
says  that  Nebuchadnezzar,  wishing  to  brick  the  bottom  of  the  Euphrates,  vhid! 
flowed  through  the  center  of  Babylon,  caused  a  reservoir  forty  miles  sqoxre  to  be 
dug  so  as  to  allow  bis  masons  a  dry  river  bed.  Another  historiaD  writes  thu 
Nitocris,  a  daughter  of  Nebuchadnezzar,  is  said  to  have  dug  a  reservoir  430  stub 
in  circumference,  lined  with  stone,  for  the  waters  of  the  Euphrates,  in  order  thit 
the  river-bed  at  Babylon  should  be  dry  so  that  she  could  build  piers  for  a  bridge. 
A  stadium  being  635  feet,  it  would  make  this  circumference  forty  miles.  Thcx 
two  reservoirs  may  be  the  same,  and  this  shows  what  discrepancies  there  ue 
among  writers. 

The  melting  snows  from  the  Armenian  mountains  sometimes  caused  u 
overflow  of  the  Euphrates,  whereby  the  city  of  Babylon  and  the  country  surrouDd- 
ing  suffered  from  inundations.  It  was  therefore  necessary  to  drain  the  country, 
and  to  prevent  any  future  trouble  two  canals  were  cut  west  from  Bossippa  to  the 
river  Tigris,  which  makes  these  canals  about  seventy-five  miles  long.  Ancient 
Oreek  authors  attribute  this  work  to  the  ruler  who  made  the  greatest  city  of  andeot 
times  and  one  never  excelled  in  any  age — Nebuchadnezzar.  There  are  many 
canals  now  of  modern  engineering,  but  few,  if  any,  constructed  to  drain  and  to 
receive  waters  from  overflowing  rivers.  The  longest  canal  is  the  Erie,  in  Ne* 
York  State,  350^  miles  long  and  70  feet  wide,  finished  in  1862.  The  largest 
canal  is  the  Suez,  authorized  by  Said  Pasha  in  1854,  built  by  M.  Ferdinand  de 
Lesseps,  and  finished,  or  rather,  officially  opened  in  1871.  It  is  100  miles  long, 
of  which  35  miles  are  lakes.  Its  width  varies  from  335  to  197  feet  at  the  lop, 
and  is  about  70  feet  wide  at  the  bottom ;  the  depth  varies  from  30  to  S5  feet. 
The  Erie  canal  entire  cost  nearly  $46,000,000,  while  the  capital  stock  of  the  Suez 
company  was  $60,000,000  The  United  States  leads  all  other  nations  in  number 
of  canals — forty-four  altogether. 

The  length  of  this  paper  forbids  our  writing  further,  although  the  arcbaeolcf- 
ical  fields  are  blooming  with  undescribed  beauties  of  art.  Many  more  coroparisoos 
could  be  made  which  would  place  the  modern  age  in  an  unenviable  position. 
Readers  who  have  been  our  companions  so  far  will  notice  many  so-called  errors, 
but  when  it  is  borne  in  mind  the  large  number  of  historians  and  archxologists, 
also  the  difficulty  of  deciphering  the  writings  of  those  whose  sarcophagi  have 
been  violated,  it  wil!  be  apparent  that  dates  and  measurements,  at  the  best,  are 
merely  approximate. 

Kansas  City,  Mo.,  January  ai,  1885. 


UNDERGROUND    WIRES. 

Representative  Bond  of  St.  Louis  has  introduced  in  the  Missouri  Legisla- 
ture a  bill  providing  for  the  removal  of  all  telegraph,  telephone  and  electric  light 
wires  from  poles  and  buildings  to  channels  under  ground. 

It  provides  that  no  person  or  persons,  or  company,  or  corporation  shall  be 
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alluffcd  to  erect  or  maiataio  on  tcte^aph  poles,  pien,  abutmenis.  wires  or  other 
fixiurea  upon,' along  or  across  any  of  the  public  rtuds,  ureets,  and  alleys  or  any 
<ity  having  A  population  of  over  100,000  souls.  The  comp&nies  will  be  given 
one  year  after  the  pass^ige  of  the  act  to  take  down  their  poles  and  wires,  the  pen- 
alty for  the  nutintcnancc  of  such  after  that  time  to  be  the  payment  of  $1,000  a 
^lay  into  the  Slate  Treasury  tiniil  the  poles  and  wires  have  been  taken  down. 
Mr.  Bond  says  that  wires  arc  now  ticiuK  put  under  ground  in  Chicago,  as  they 
have  been  jn  New  York  and  Philadelphia,  and  that  his  bill  will  be  similar  to  the 
one  passed  by  the  New  Vork  legislature,  artd  decided  as  valid  by  the  Supreme 
0>ari  of  that  State. 

Wc  find  in  the  G/ok-  DemffcmixXw  following  article,  which  doubtless  expresses 
the  popular  feeling  upon  this  subject: 

New  Vork  has  a  law  ordering  that  all  telegraph,  telephone  and  electric  light 
wires  in  New  York  City  and  Brooklyn  shall  be  put  under  ground  by  the  1st  of 
next  November,  or  else  be  torn  down  by  the  city  authorities.  The  passage  of  this 
law  last  spring  filled  ihcmanagcisof  the  cicciric companies  with  consternation,  and 
they  have  from  lime  to  time  been  loud  in  their  protestations  of  inability  to  conform 
with  Ihe  order,  though  professing  themselves  to  bt  only  too  anxious  to  have  some 
feasible  method  of  doing  so.  The  honesty  of  these  declarations  receives'a  severe 
shock  now  from  iwo  eminent  experts  in  electricity.  Prof.  Bell,  who  invented 
the  telephone,  not  only  believes  that  every  city  ought  10  insist  upon  the  burial 
«f  lelephone  wire*,  but  *ays  that  the  service  would  thus  be  greatly  inproved; 
while  Sir  William  Thomson,  in  an  elaborate  report  ujion  the  telegraph  service, 
affiraii  as  the  result  of  his  expetimrnts  that  "there  is  no  doubt  whatever  that 
any  amount  of  traffic  could  be  worked  through  a  system  of  tindergcound  wires  at 
the  ustiol  rates  of  hand  sending."  Nor,  be  adds,  "  iaitauy  more  difhcult  to  work 
lines  composed  parllf  of  underground  and  partly  suspended  wires,  lite  cost  of 
tnainlatning  underground  wires  would  compare  favorably  with  that  of  aifrial  lines, 
though  the  first  expense  would  of  course  be  vastly  greater.  But,  on  the  other 
hand,  "underground  wires  will  be  almost  free  from  intcrruplions  due  to  storms 
or  to  extremes  of  heat  and  cold,  whereas  atrial  lines,  however  well  constructed, 
must  always  be  subject  to  injuiy  '-on-  wind,  snow  and  extreme  cold-" 

These  opinions  are  worth  cmpnasizing  because  the  subject  is  being  mooted 
in  almost  every  city  of  importance  in  the  land,  and  is  everywhere  met  by  the 
electric  companies  with  the  same  profession  of  helplessness.  Of  the  desirability 
of  the  change  there  can  hardly  be  two  opinions.  The  forests  of  wires  which  fill 
many  of  the  sliceis  of  every  city  are  not  only  an  offense  to  Ihe  sight,  but  a  source 
of  annoyance  and  frequently  of  danger.  They  present  one  of  the  confessed  hind- 
rances 10  the  best  efficiency  of  the  fire  department  service,  and  in  the  case  of 
electric  light  the  wires  are  a  constant  menace  to  property  and  life.  Casesof  death 
and  of  the  burning  of  buildings  from  contact  with  the  electric  light  wires  arc  not 
unknown  and  electricians  have  testified  that  this  danger  is  by  no  means  small, 
A  Kiorm  which  throws  the  wire  to  the  ground  might  easily  make  it  an  instrument 
of  death;  a  stream  of  water  from  a  hose-pipe  striking  an  abraded  insulation 
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might  kilt  a  fireman ;  or  a  wet  flag-pole  jutting  out  from  a  house  might  serve  is 
the  conductor  for  a  devastating  current  Id  fact,  security  in  the  case  of  the  elec- 
tric light  wire,  depends  upon  keeping  intact  a  slight  covering  that  is  swayed  by 
every  breeze. 

The  subject  is,  however,  oile  of  indisputable  difficulties,  particularly  in  casa 
where,  as  in  the  telephone,  single  wires  are  conveyed  for  considerable  distances, 
and  the  income  from  them  is  of  necessity  small.  To  insist  that  every  telephoae 
wire  shall  be  placed  underground  would,  under  existing  conditions  and  until  this 
modern  luxury  is  much  more  generally  enjoyed,  frequently  amount  to  prohibtioa. 
It  is  becoming  a  serious  question,  too,  how  far  it  is  advisable  to  carry  the  system 
of  underground  communications  in  the  streets.  What  with  sewer,  water,  gas 
and  steam  pipes,  the  streets  of  many  cities  are  being  pretty  constantly  dug  up,  Co 
the  obstruction  and  even  prevention  of  the  travel  which  is  their  principal  office. 
Perhaps  the  solution  of  this  complex  problem  may  one  day  be  the  adoption  erf  » 
general  and  uniform  system  of  underground  communications,  like  a  common  sub- 
way which  shall  contain  all  the  appliances  for  distributing  heat,  gas  and  electricity, 
and  shall  be  of  sufficient  size  to  permit  of  ready  access  for  additions  or  repairs. 
The  cost  of  such  a  system  would,  doubtless,  be  very  great,  but  it  would  settle 
the  problem  once  and  for  all. 


GEOLOGY. 


THE  CRAWFORUSVILLECRINOIDS. 

PROF.     V>.     A.     BASSKTT. 

•About  thirty-five  years  ago,  the  sludents  of  Wabash  College  in  their  rambles 
along  the  bluffs  of  Sugar  Creek,  not  far  from  the  town  of  Crawfordsviilc,  were 
greatly  delighted  with  beautiful  little  cavities  which  they  discovered  in  pieces  of 
rock  picked  up  or  pulled  from  the  loose  shale  of  the  bluff.  These  cavities  resem- 
bled moulds  of  beautiful  flowers.  There  was  the  impression  of  a  slender  slalk, 
a  calyx  singularly  marked  with  rows  of  little  dimples,  and  a  corolla  of  long  slen- 
der petals  with  delicate  pinnate  fringes.  These  were  impressions  left  in  the  rocks 
by  fossil  crinoids  whose  decayed  remains  had  been  washed  away. 

As  I  am  informed,  the  first  crinoid  found  in  this  locality  was  picked  up  by 
Rev.  H.  C.  Hovey,  at  the  time  a  student  in  Wabash  College.  This  specimen, 
however,  differed  so  much  in  form  and  appearance  from  the  beautiful  impressions 
alluded  to,  that  it  suggested  reptiles  rather  than  lilies,  and  hence  was  labelled, 
"  a  petrified  toad  "  by  this  young  scientist,  who  has  since  won  for  himself  much 
honors  among  the  caves. 

■""  -  deposit  from  which  the  crinoids  were  taken,  is  situated  in  the  bluff  on 
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the  light  bank  of  Sugar  Creek,  one  mile  north  of  the  citjr  of  CTawfordaville, 
Montgomery  County,  lodiaoa.  It  extends  up  and  down  the  creek  a  distance  of 
about  thirty  rods,  cropping  out  towards  the  northeast,  and  pitching  under  the 
<!T<ek  towards  the  southwest.  How  fnr  it  extends  into  the  bluffit  not  known, 
but  probably  not  verj-  fir.  This  smaJl  space  of  four  or  five  acres  seems  to  be 
the  only  spot  in  Monigomcry  County  where  these  fossils  are  found,  and  the  onljr 
one  in  the  world  where  they  arc  found  in  such  abundance,  and  in  such  favorable 
conditions  for  excavating  and  preparing  them  for  the  cabinet.  For  some  reason 
this  seems  to  have  been  a  favorite  locality  with  these  remarkable  animals  of  the 
carboniferous  seas. 

Geologically,  the  beds  belong  to  the  Keokuk  Group  of  the  sub-carbonircrotts 
period,  and  are  composed  of  argillaceous  shate,  loose  and  much  broken  at  the 
top,  but  more  compact  and  solidified  below.  The  rock  is  stratified,  atid  indicates 
aqueous  deposit  in  qiriet  waters.  In  color  the  strata  resemble  French  gray,  or 
light  kail  color  tinned  with  blue.  The  upper  strata  for  several  feel  have  been 
bleached  lo  a  light  brown  by  infiltrations  of  the  surface-water.  The  strata  vary 
in  thickness  from  one  to  three  feet,  and  ihc  hardest  of  them,  owing  to  their  shaly 
charaoier,  may  be  quite  easily  split  into  slabs  of  various  thicknesses. 

Remains  of  crinoids  and  other  fossils,  decayed  and  worthless,  are  found 
quite  abundant  at  the  very  summit  of  the  shale,  and  continue  to  the  depth  of 
fifteen  feci.  The  next  twenty  feet  arc  almoil  entirely  destitute  of  fossib  of  any 
kind,  and  the  cessation  of  life  above  and  the  beginning  ol  life  below  are  very 
abrupt.  The  first  crinoids,  suflicienily  well  preser\-ed  for  cabinet  collections,  are 
found  at  a  depth  of  thirty-five  feet  from  the  top  of  the  blufl',  and  most  of  this 
distance  the  rock  must  be  blasted.  Below  this  point,  crinoids  have  been  found 
Bt  different  intervals  as  far  as  excavations  have  been  made.  They  do  not  occur 
ID  all  the  strau,  neither  are  they  uniformly  scattered  through  tho«e  in  which  tbey 
do  occur.  For  the  most  part  they  seem  to  have  lived  in  schools,  or  clusters, 
sometimes  crowded  so  closely  together  as  to  be  lying  one  upon  another  five  or 
six  deep.  In  a  slab  measuring  three  feet  by  two  and  a  half,  uken  from  one  of 
these  clusters,  and  the  matrix  ao  removed  as  lo  expose  the  fossils  in  their  natural 
position,  there  were  eighty  crinoids  besides  several  other  fossils  of  different  genera 
and  species.  The  crinoids  with  their  curious  heads,  and  their  long  stems  cross- 
ing and  recrossing  each  other,  lay  stretched  out  one  above  another  in  every 
direction.  Among  the  crinoids  in  these  clusters  are  frequently  found  moUusks, 
trilobites,  conulaiia,  aichimedes,  pentrcmites,  ongchastcrs  and  prolaalers,  aod 
some  others, '^strangers  to  the  writer.  "^ 

These  clusters  usually  extend  but  a  few  feet,  and  generally  terminate  abruptly, 
and  where  another  such  shall  be  found,  is  a  matter  of  chance,  involving  much 
time  and  hard  labor.  An  occasional  crinoid,  usually  of  larger  size  and  more 
perfect  than  usual,  may  be  met  with  in  the  intervals  between  these  clusters,  but 
in  the  intervening  spaces  between  the  bearing  strata,  which  vary  from  one  to 
several  feet,  we  may  look  in  vain  for  any  crinoids  fit  for  the  cabinet — nothing 
but  fraRmenta  of  heads  and  stems,  evidently  the  work  of  mollusks. 
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The  crinoids  from  the  Crawfordsville  beds  are  remukablf  well  preserved 
They  are  evidently  lying  just  where  they  lived,  died  and  were  buried  in  tk 
ocean  ooze  thousands  of  years  ago.  During  all  these  ages,  they  hsve  remaiaed 
undisturbed,  so  that  the  finest  markings  and  most  delicate  tentacles  and  piook 
are  perfectly  preserved.  And  such  is  the  nature  of  the  matrix  in  which  they  m 
imbedded,  that  with  sufficient  care,  patience  and  skill,  they  may  be  so  remond 
as  to  restore  the  animal  with  all  the  parts  entire.  Such  specimens  are  not  oslr 
very  beautiful,  but  they  also  afford  the  very  best  opportunity  for  stndyiog  tiw 
structure,  nature  and  habits  of  these  animals. 

It  must  not  be  inferred  from  what  has  been  said,  however,  that  all  the  speci- 
mens obtained  in  these  beds  are  perfect.  So  far  from  this  being  the  case,  (n^- 
bly  not  more  than  twenty  per  cent  of  the  heads  found  are  perfect,  while  aoMlfo 
crinoid,  head,  stem  and  root,  of  the  larger  species,  is  so  seldom  met  with,  (hat 
the  author  in  all  his  '*xcavations,  extending  through  several  years,  has  tteTtT 
found  but  one.  That  may  be  seen  among  the  many  other  rare  specimens,  in  the 
museum  of  Wabash  College. 

For  more  than  two  hundred  years  crinoids  have  occupied  the  attention  of 
scientists.  During  that  time  they  have  c«tainly  received  their  full  share  of 
attention.  Agassiz  tells  us  that  up  to  his  time  not  less  than  three  hundred  am) 
eighty  authors  had  published  their  investigations  upon  the  crinoids,  and  thit 
the  books  printed  about  these  animals  would  furnish  a  library  in  themsdvei 
And  to  this  we  may  add,  that  there  are  many  questions  connected  with  the  sub- 
ject still  unsettled. 

The  perplexity  concerning  the  true  nature  of  the  crinoid  commenced  in  the 
sixteenth  century.  Small,  round,  flat  stones  with  holes  through  them,  and  im- 
pressions of  little  stars  upon  their  sides,  excited  great  curiosity.  "  What  air 
they?"  was  the  question.  The  common  people  called  them  pulley-stones,  and 
St.  Culhbert's  beads,  and  wore  them  for  ornaments  and  used  them  for  rosaries. 
Scientists,  puzzled  and  perplexed,  called  ^^mtrochiUs,  from  the  Latin  trochus,  i 
wheel.  In  process  of  time,  beautiful  impressions  were  found  in  the  rocks,  much 
the  same  no  doubt,  as  those  found  by  the  students  of  Wabash  College  along  the 
banks  of  Sugar  Creek.  These  were  supposed  to  represent  fossil  plants,  and  whai 
name  more  appropriate  than  Crinoid,  from  the  Greek  Krinon,  a  lily.  In  process 
of  time,  this  idea  of  the  nature  of  the  crinoid  was  still  farther  confirmed  by  the 
discovery  of  a  single  specimen  from  Porto  Rico,  "described,"  as  Professor  Louis 
Agassiz  tell  us,  "by  the  naturalist  Gueltard,  which  was  so  similar  to  the  fosiil 
lilies  of  the  rocks,  that  he  called  it  a  marine  palm." 

The  French  naturalist,  Cuvier,  was  the  first  to  discover  the  true  nature  of 
the  crinoid.  Careful  study  of  the  Trochites,  the  lilies  of  the  rocks  and  the 
marine  palm,  revealed  to  him  the  relation  existing  between  them  and  the  fact 
that  the  crinoid  was  not  a  plant,  but  a  marine  animai  of  the  sub-kingdom  radiau, 
and  class  Echinodermata. 

So  striking  is  the  resemblance  between  some  spedes  of  the  crinoid  and  some 
kinds  of  plants,  that,  while  the  correctness  of  Cuvier's  deduction  it  not  qoes- 
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tioned,  the  idea  has  for  a  long  time  prevailed  that  the  crinoid  is  really  two-fold 
in  its  Dsturc,  animal  and  vegetable  combioed,  thus  cODStitutiog  a  conncciing 
link  between  the  two  kingdoms.  Accordiag  to  this  idea,  the  crinoid  was  a 
marine  animat-plaRi,  whose  house  was  in  the  boliom  of  the  sea,  where,  with  its 
roots  anchored  in  the  mud,  or  oQije,  to  some  rock,  &tone  or  stick,  ii  grew,  budded 
and  sent  forth  branches  which  developed  into  young  crinoids.  Such  is  the  idea 
advanced  by  a  writer  in  Harpet^s  Monthly  {or  February,  1879.  "The  true  animal 
plants  however,"  he  remarks,  "are  without  doubt  crinoids  or  stone  lilies.  With 
them  the  resemblance  is  almost  perfect,  to  the  niinutest  particular.  Tliey  re- 
semble a  flower  borne  upon  a  stem  terminating  in  an  organ  called  a  calyx,  which 
is,  properly  speaking,  the  body  of  the  animal.  Branchcn  issue  from  the  main 
stem,  which  at  its  base  bears  a  sort  of  expanding  root  planted  amid  the  rocks,  and 
capable  of  growing  by  itself  and  nourishing  the  stem."  The  same  idea  has  been 
more  elaborately  and  poetically  stated  elsewhere. 

According  to  this,  the  natural  position  of  the  crinoid  is  vertical,  its  roots 
buried  in  the  mud  and  Rrmly  anchored  to  some  solid  support  "Inthuway 
they  hvcd  and  grew  and  flourished  like  beds  of  roses  or  other  flowering  shrubs. 
The  extremities  of  the  branching  stalks  budding,  bloomed  into  young  crinoids 
which  after  a  time,  having  grown  somewhat  strong,  cut  loose  from  the  paient 
stock,  and  floating  ofT,  roamed  at  pleasure  through  oceans  depths  until  saibfied 
with  this  roving  mode  of  life,  and  being  more  perfectly  developed,  it  loo  settled 
down  as  its  ancestors  had  done,  and  fastened  its  roots  among  the  rocks,  or  in 
the  mud,  and  there  grew,  and  expanded  its  branches  and  put  fonh  buds,  and 
bore  its  crop,  and  sent  out  its  progeny  to  assist  in  peojding  the  depths  of  old 
ocean.  Those  long  stalks  enabled  the  head  to  sway  and  move  about  wjthii»  a 
certain  distance,  and  with  its  long  slender  aims  with  ibeir  feathered  piaulx  to 
seite  the  unwary  minnow  or  star-fish  or  mollusk  which  happened  to  stray  within 
its  reach." 

This  is  the  poetry  of  science.  Very  beautiful,  and  attractive.  Such  was 
tbc  crinoid  the  writer  expected  to  find  as  he  commenced  excavations  in  these 
Crawfordsville  beds  eighteen  years  ago.  But  those  dreams  have  never  been 
realized.  After  years  of  delving  and  most  careful  search  after  what  we  fully  be- 
lieved to  be  a  reality,  we  are  reluctantly  led  to  the  conclusion  that  whatever  may 
be  found  in  other  deposits,  no  such  fossil  exists  in  this.  As  we  bare  read  the 
description  of  the  crinoid  as  written  by  nature  herself  in  tlie»  rocks,  il  diiTeis 
materially  from  ihe  fancy  sketch  above. 

We  find  no  evidence  of  a  dual  nature  in  the  crinoid — animal  and  plant  com- 
bined— a  connecting  link  between  ihe  animal  and  vegetable  kingdoms.  This  idea 
has  no  doubt  originated  in  the  striking  external  resemblance  of  some  species  of 
aiQoids  to  certain  planu,  and  especially  to  the  lily.  But  this  resemblance,  even 
in  the  most  striking  cases,  is  only  external,  while  the  internal  structure  in  every 
instance  is  entirely  diitcrent. 

Furihermoie  this  resemblance,  instead  of  bcmg  general  as  many  suppose,  is 
really  of  rare  occurrence.     Most  species  of  crinoids  in  their  external  appearance 


S60  JCANSAS  CITY  REVIEW  OF  SCIBf/CE, 

would  never  suggest  the  idea  of  a  plant,  and  least  of  all  a  lily.  The  Tonng 
scientist  named  his  first  specimen  "  a  petrified  toad,"  and  the  resemblance  is  Ter; 
striking.  He  might  have  named  another  "  a  petrified  chicken's  claw  "  and  he 
would  have  had  the  scientific  name  in  English,  and  a  likeness  even  more  striking 
than  in  the  first  case.  Who  would  ever  think  of  calling  the  warty  gnuaskrvUi- 
trinus  with  its  long  flexible  stem  coiled  and  knotted  like  a  snake  or  some  greit 
worm,  and  tapering  to  a  perfect  point — who  would  think  of  calling  this  thing  i 
connecting  link  between  the  animal  and  vegetaUe  kingdoms  ?  And  how  sod 
things  as  these  are  to  anchor  themselves  to  some  stick  or  sbine  and  maintain  so 
upright  position  is  more  than  we  can  imagine.  Very  many  species  of  crinoids 
have  nothing  to  resemble  a  root  at  the  extremity  of  the  stem.  And  where  ths 
resemblance  does  exist,  there  is  not  the  least  evidence  that  they  served  any  of 
the  purposes  of  a  regular  root. 

Of  those  spreading  branches,  budding  and  putting  forth  yoting  crinoids  "to 
people  old  ocean,"  we  find  not  the  last  evidence.  The  theory  is  doubtless  a  d^ 
ductioD  from  analogy.  The  testimony  of  the  rocks'  upon  this  point  is  verj 
meager,  but  from  the  best  evidence  we  can  find  we  incline  to  the  belief  that 
these  Paleozoic  crinoid^  were  oviparous. 

Since  the  days  of  Cuvier,  much  time  and  attention  have  been  given  to  the 
study  of  these  animals,  especially  their  structure  and  classification.  la  form  the; 
present  almost  an  endless  variety.  Upon  this  point  we  quote  the  beautiful  lan- 
guage of  Professor  Louis  Agassiz:  "After  thirty  years'  study  of  these  fossO 
crinoids,  I  am  every  day  astonished  by  some  new  evidence  of  the  iDgenuity,  tbe 
invention,  the  skill,  if  I  may  so  speak,  shown  in  varying  this  single  pattern  of 
animal  life.         *  #  *        They  seem  like  the  productions  of  one 

who  handles  his  work  with  an  infinite  ease  and  delight,  taking  pleasure  in  pre- 
senting the  same  thought  under  a  thousand  different  aspects.  Some  new  cut  of 
the  plates,  some  slight  change  in  their  relative  positions  is  continually  varying 
their  outline,  from  a  close  cup  to  an  open  crown,  from  the  long  pear-shaped  oval 
of  the  calyx  in  some,  to  its  circular,  or  square,  or  pentagonal  form  in  others.  Ad 
angle  tEat  is  simple  in  one  projects  by  a  fold  of  the  surface  and  becomes  a 
fluted  column  in  another ;  a  plate  that  was  smooth  but  now  has  here  a  symmetri- 
cal figure  upon  it  drawn  in  beaded  lines ;  *  *  *  .  It 
would  require  an  endless  number  of  illustrations  to  give  even  a  faint  idea  of  the 
variety  of  these  fossil  crinoids." 

The  limits  of  this  article  will  admit  only  of  a  general  description  of  the  struct- 
ure of  these  animals.  The  head,  which  in  some  species  resembles  a  flower,  is 
realty  the  body  of  the  animal,  and  consists  of  a  cavity  or  calyx  c<mipo6edofa 
number  of  calcareous  plates,  joined  together  in  tbe  living  subject  by  membran- 
ous attachments.  Withhi  this  cavity  were  enclosed  all  the  vital  organs.  Id 
some  instances  the  vault  of  this  cavity  is  prolonged  into  a  slender  tube  varying 
in  length  in  different  species.  The  cavity  of  most  crinoids  ts  fringed  with  aims, 
lie,  others  branching,  the  number  varying  with  the  species.  These 
ilso  composed  of  calcareous  plates  arranged  in  single,  double  or  quad- 
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tuple  lows.  Some  of  these  nrnch  resemble  the  scales  of  a  cliicken'a  foot,  others 
the  biaids  ofa  whip  Ush,  othcis  still  the  rows  of  kernels  upon  an  ear  of  corn. 
Thes«  arms  coataia  ambulacral  processes  which  connect  with  the  oi^tu  of 
nutrition  within  the  cavily  or  calyx.  The  inoer  edges  of  these  arms  are  fringed 
wiih  pinula:  or  filaments  resembling  the  margins  of  a  feather  or  quill,  or  with 
tentacles.  Through  these  delicate  organs  it  is  now  supposed  that  the  animal 
absorbed  a  glutinout  substance  found  at  the  bottom  of  the  sea,  which,  passing 
through  ihe  hollow  spaces  within  the  arms  into  the  organs  nf  nutrition  within  the 
calyx,  nourished  the  animal.  This  of  course  is  at  variance  with  the  idea  ad- 
vanced in  both  extracts  above,  and  illustrated  by  a  cut  in  Murchison's  Silurian 
And  in  some  early  geologies,  which  represents  a  crinoid  with  its  long,  slender 
proboscis  thrust  into  the  shell  of  a  mollusk  upon  which  it  was  supposed  lo  be 
feeding.  But  without  doubt,  this  picture,  thus  explained,  reverses  the  order  of 
nature.  1'hc  mollusk  was  feeding  upon  the  crinoid.  Various  facts  confirm  us 
in  this  opinion. 

In  the  first  place  it  is  now  quite  well  established  that  the  proboscis,  once 
regarded  as  a  passage  for  food,  is  really  an  anil  tube,  and  that  there  is  in  the 
Paleozoic  crinoids  no  oral  opening  through  the  wall  of  the  calyx  except  the  pas- 
5ages  connected  with  the  ambulacra]  processes  of  ihe  arms.  Furthermore,  we 
have  in  our  possession  a  number  of  specimens  with  moUusks,  especially  IHaty- 
etras  infundihttium  (M.  8c  W.)  firmly  attached  to  the  ciinoids,  and  in  every  case 
the  aperture  of  the  mollusk  covers  Ihe  anal  opening.  In  all  these  cases  there- 
fore, the  crinoid  could  not  have  been  feeding  upon  the  moltusk,  unless  this  open* 
ing  IS  both  anal  and  oral,  as  some  suppose.  If  this  be  the  case,  and  the  crinoid 
is  really  devouring  the  mullusk,  then  we  should  expect  to  (iud  the  crinoid  in  a 
healthy  condition  in  every  case,  and  the  mollutk  the  reverse.  Now  the  fact  is 
that  of  a  large  number  of  spccimetis  of  this  kind,  in  every  instance  the  raoUusk 
is  in  a  perfect  and  healthy  condition,  while  the  crinoids,  in  nearly  every  instance, 
are  more  or  less  imperfect  and  decayed.  The  apparent  exceptions  arc  cases  in 
which  it  is  evident  that  the  mollusk  became  attached  to  the  crinoid  only  a  short 
time  before  both  perished.  It  is  exceedingly  interesting  to  note  the  different 
stages  of  decay  in  the  crinoid  as  illustrated  tn  the  specimens  alluded  to.  First 
tfaere  is  a  slight  depression  of  the  calyx  opposite  the  anal ;  then  it  is  cupped  more 
and  more.  Finally  the  calyx  is  completely  collapsed,  and  so  Ihe  process  con- 
tinues until  nothing  is  left  but  the  plates  and  lingi,  which  lie  scattered  about  the 
aperture  of  the  mollusk,  which  has  continued  to  become  more  stout  and  robust 
throughout  the  entire  process.  I  have  repeatedly  found  a  flatyteras  t^uiiattra 
attached  to  the  anal  lube  of  Atlinffirinus  indMntmis,  and  A.  tamuhsus,  aaJ  httlated 
K'Uhin  tfu  arms.  At  first  I  congratulated  myself  upon  the  diwxivery  of  a  case 
ID  which  Ihe  crinoid  was  actually  feeding  upon  the  mollusk.  Examining  the 
specimen  more  carefully,  I  discovered  that  the  proboscis  was  entirely  gone,  and 
the  plates  were  lying  about  the  aperture  of  the  mollusk,  and  that  the  apenure 
was  fastened  upon  the  vault  and  directly  over  the  opening  into  the  cavity.  A 
great   number  of  such   specimens  as  these  have  convinced  the  writer  that  vast 
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numbers  of  these  animals  were  destroyed  in  this  way,  and  that  the  crinoids  did 
not  subsist  upon  "minnows,  or  star-fishes,  or  moUusks  that  happened  to  come 
in  their  way."  Indeed,  we  must  confess  that  after  years  of  very  careful  obscm- 
tion  we  have  never  yet  found  a  specimen  which  furnished  sattsfaetcry  evidence 
as  to  what  the  crinoid  subsisted  upon. 

To  the  head  of  the  crinoid  was  attached  an  appendage,  which,  for  want  of  i 
better  name,  we  call  a  stem.  This  is  composed  of  a  series  of  flat  calcareous 
rings  or  plates,  perforated  at  the  center.  The  reader  will  recognize  in  these 
plates  the  Pul]ey>stone5,  and  St.  Cuthbert's  Beads  already  alluded  to.  The  broad 
surfaces  of  these  rings,  in  the  larger  species  especially,  are  striated  from  the  cen- 
tral perforation  to  the  circumference.  As  the  surface  of  the  plates  enlarges  to- 
wards the  circumference  the  striae  bifurcate  to  keep  the  intervening  spaces  all 
equal.  These  plates  are  laid  one  upon  another,  the  surfaces  being  so  arranged 
that  the  striations  of  the  one  fit  exactly  into  the  litjle  grooves  of  the  other,  ibe 
sutures  around  the  margins  having  the  appearance  of  saw-teeth  fitted  together. 
By  this  means  the  possibility  of  any  rotary  movement  of  the  plates  upon  each 
other  seems  to  have  been  effectually  prevented.  This,  however,  did  not  prevcot 
considerable  flexibility  in  the  stem,  as  in  the  case  of  the  Goniasta-oufocriiiui 
already  alluded  to. 

So  great  is  the  diversity  in  the  exteral  margins  of  these  rings,  that  it  is  easy  lo 
distinguish  many  species  by  the  appearance  of  the  stems.  We  feel  satisfied  that, 
before  a  complete  and  satisfactory  classification  of  these  animals  can  be  made, 
these  stems  will  need  to  be  more  thoroughly  studied.  Endless  variety  would 
seem  to  be  the  design  of  nature  in  the  construction  of  these  stems  as  in  the  other 
parts  of  these  animals.  And  equally  interesting  is  the  study  of  the  different  con- 
struction and  markings  of  this  singular  appendage. 

The  growth  of  the  stem  seems  to  have  been  by  successive  additions  of  neir 
plates  at  the  junction  with  the  base  of  the  head.  In  most  species  these  at  first 
are  quite  thin,  but  they  increase  in  thickness  as  the  formation  of  new  plates 
removed  the  older  ones  farther  and  farther  from  the  point  of  origin.  By  this 
double  process,  no  doubt,  the  stems  were  lengthened.  These  plates  were  doubi- 
less  held  together  by  muscular  attachments,  and  the  cavity  within  filled  with 
animal  substance. 

Everything  seems  to  indicate  that  these  stems,  and  the  arms  as  well,  were 
exceedingly  fragile,  and  on  this  account,  it  is  very  difficult  to  obtain  an  entire 
crinoid,  or  even  a  head  with  a  long  piece  of  stem  attached.  No  doubt  man^ 
suppose  this  is  owing  to  the  difficulty  of  removing  the  specimens  from  the  quarry 
without  breaking,  but  such  is  not  the  case.  The  fact  is,  the  crinoids  were  broken 
before  they  were  fossilized,  even  while  yet  alive.  In  the  large  slab  already 
alluded  to,  containing  eighty  crincids,  not  more  than  half  a  dozen  were  entire, 
and  these  were  mostly  young  specimens,  or  small  species.  The  stems  were 
nearly  all  broken,  having  been  slipped  apart  at  the  joints,  leaving  stumps  of 
various  lengths  attached  to  heads.  In  removing  the  matrix  from  specimens  in 
these  large  slabs,  I  have  repeatedly  found  the  stems  disjointed  by  too  short  a 
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fold  in  the  »\nu(»iti«,  or  by  soow  short  turn  in  the  direction  of  the  inimal's 
course  in  forcing  its  way  through  the  mud,  the  parts  being  left  in  such  rela- 
tion lo  each  other,  as  to  indicate,  not  only  (heir  conneciion,  but  also  the 
method  by  which  the  separation  had  been  made.  In  iliis  way  the  stcna  is  not 
only  broken  once,  but  in  some  cases,  several  limes.  Tlicsc  (acts,  with  others, 
incline  the  writer  to  the  belief  that  the  natural  position  of  the  crinoid  was  hori- 
zonuil  rather  than  vertical,  living  in  the  mud  at  the  bottom  of  the  sea. 

The  long  slender  aims,  with  their  fringes  of  pinnuhe  or  tentacles,  were  also 
easily  disjointed,  especially  at  the  point  of  connection  with  the  calyx.  Very  few 
specimens  retain  them  all  cnliic.  Frequently  the  arms  arc  alt  gone,  leaving 
noihmg  but  the  calyx.  We  have  frequently  found  these  long  slender  arms  turned 
back  upon  the  stem  and  disjointed,  three  or  four  of  tbem  sometimes,  lying  near 
together,  tome  near  the  head,  others  a  few  inches  back  along  the  stem,  as  thoii^jh 
the  animal  had  left  them  behind  in  forcing  its  way  through  the  mud.  In  remov- 
ing the  matrix  frooo  specimetis,  and  especially  in  the  large  sbbs,  these  d«uched 
arms  are  frequently  met  with.  It  will  be  seen  from  these  facta,  that  the  value  of 
cabinet  specimen;  must  increase  very  rapidly  in  proportion  to  the  perfection  of 
the  head,  and  the  length  of  the  steih. 

ft  is  an  interesting  fact  that  these  Crawfordsrille  beds  very  clearly  indicate  a 
deterioration  in  (he  crinoids  in  ascending  from  the  lower  to  the  higher  strata. 
In  the  outcrop  near  the  level  of  the  creek,  are  found  remains  of  crinoids  perfectly 
enormous  compared  with  the  same  species  higher  up  in  the  bluff.  If  the  heads 
coDnecled  with  ihcsc  fragments  of  stems,  bore  the  same  relation  to  them  that 
the  heads  above  do  lo  their  stems,  they  must  have  been  giants  from  eighteen 
inches  to  two  feet  in  length.  liut  no  heads  t>elonging  to  these  stems  have  ever 
been  found-  As  far  as  excavations  have  been  made,  the  large&l  species  and 
the  largest  specimens  of  species  which  extend  to  ihc  top  of  the  shale,  ate  found 
in  the  lowest  strata.  Long  ages  tnvui  have  elapsed  during  the  formation  of  these 
rocks,  and  the  period  of  life  recorded  in  them. 

Near  the  eommencenicnl  of  the  Carboniferous  period  here  represented,  the 
criooid  seems  to  have  reached  the  lenith  of  its  glory  in  size  and  in  numbers,  and 
then  began  to  wane,  leaving  in  the  same  deposit  the  record  of  its  glory  and  of  its 
decline. 
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A  geological  survey,  carefully  made,  of  any  extended  area,  reveals  the  char- 
acter of  the  rock  formations  for  several  hundred  feet  of  thickness,  and  therefore 
makes  known  where  may  or  Mwy  mff  be  found  the  useful  minerals — coal,  sill, 
building-stone,  iron,  lead,  etc 

Such  a  survey  also  makes  known  the  di/  or  slope  of  the  strata,  and  therefore 
gives  indications  of  probable  water  supply  it)  various  localities. 

Much  geological  knowledge  of  Kansas   has  been  obtained,  but  it  is  io  the 
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liuids  of  private  persons  who  have  in  their  derotioo  to  icience  nude  miDr 
explorations,  but  this  knowledge  is  available  by  the  paMic  genermllf  to  a  verj 
limited  extent.  Within  the  last  two  yean,  geologists  hare  fotmd  mioerals  in  oar 
western  counties  which  further  examination  will  doubtless  show  to  be  of  con- 
siderable value,  and  which  are  even  now  being  utilized. 

Nearly  all  civilized  countries  have  caused  surveys  to  be  made  which, 
conducted  simply  as  for  the  definite  advancement  of  scieace,  have  yet  revealed 
material  resources  which  have  largely  added  to  the  outlets  for  the  useful  emplof- 
ment  of  capital  and  labor. 

Many  of  our  sister  States  have  caused  geological  surveys  to  be  made, 
'Cxteoding  over  a  long  series  of  years,  which  have  made  known  mineral  resources 
the  use  of  which  has  greatly  increased  the  wealth  of  the  State. 

Id  Michigan,  there  are  now  millions  of  dollars  of  taxable  value  in  salt  works, 
the  existence  of  which  is  due  entirely  to  the  geoK^ical  survey. 

One  county  in  Ohio  (Tuscarawas)  has  a  large  industry  in  mining  coal,  tk 
existence  of  which  was  made  known  by  the  geological  survey.  The  State  of 
Ohio  as  a  whole  has  been  immensely  benefited  by  the  survey,  on  which  it  has 
expended  large  sums. 

The  great  State  of  New  York  has  employed  eminent  geologists  for  a  loi^ 
time  with  experts  in  other  departments  of  science,  at  a  total  cost  of  over  halfi 
million  dollars,  and  the  evidence  of  the  most  direct  kind  shows  that  the  expeodi* 
ture  has  resulted  in  the  profitable  investment  of  capital  to  a  great  amount ;  and 
unprofitable  investments  in  prospecting  for  minerals,  which  were  formerly  com- 
mon in  that  State,  have  ceased  since  the  definite  results  of  the  survey  have  been 
made  known. 

In  every  State  that  has  tried  it,  benefits  have  been  received  from  this  work 
in  proportion  to  the  time  and  expense  that  have  been  spent  on  it. 

In  our  own  State,  the  lack  of  definite  knowledge  as  to  the  boundaries  of  our 
coal  fields  has  ted  to  the  expenditure  of  capital  in  many  useless  undertakings. 
For  example,  in  Morris  County  a  shaft  to  the  depth  of  three  hundred  feet  was 
sunk ;  in  Sedgwick  County  a  depth  of  eleven  hundred  feet  was  reached,  and  in 
Marion  a  boring  of  seven  hundred  feet  was  made — all  at  great  cost  and  without 
any  returns. 

Ignorance  of  the  principles  and  facts  that  govern  the  supply  of  water  in  wells 
is  in  many  places  leading  to  similar  wasteful  experiments.  A  geolt^ical  survey 
would  stop  this  waste,  and  point  out  directions  where  labor  would  meet  with 
reward  and  capital  increase  by  investment. 

The  cost  of  a  survey  is  so  small,  compared  with  the  advantages  to  be  reaped, 
that  there  should  be  do  longer  delay.  A  tax  of  one-twentieth  of  a  mill  would 
produce  about  as  much  revenue  as  it  would  require  to  put  the  sarvey  in  good 
working  condition,  though  a  larger  sum  would  hasten  the  final  accompUshmenL 
This  continued  for  a  series  of  years  would  produce  results  in  scteotific  and 
economic  progress,  of  which  all  citizens  would  be  justly  proud. 
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THE  LAST  SUDMF.RSION  AND  EMERGENCE  OF  SOUTH-EASTERN 

KANSAS  FROM  THE  CARBONIFEROUS  SEAS,  OR  THOSE 

EFFECTING  THE  CARBONIFEROUS  FORMA- 

TION  IN  KANSAS. 

B.  P.  WEST,  irKivERsmr  or  kahsas. 

\Centiniud. )    " 

Since  my  paper,  lieaiing  upoo  ihis  subject,  was  lead  before  ihe  Kbdsu 
Academy  of  Science,  it  Us  recent  scsaion  ia  Lawrence,  I  have  had  an  opportu- 
nity to  extend  the  boundary  of  my  observations  to  a  limited  extent ;  embracing  a 
very  small  field  of  strata  newer  than  the  Permian  formatioD. 

These  extended  invesligationa  tend  to  confirm  the  opinion  I  expressed  in 
ihe  paper  referred  to,  that  the  wide-spread  erosion  in  South-easiem  Kansas  may 
have  occurred  at  a  comparatively  recent  time.  These  newer  strata  were  involved 
in  it  as  well  as  the  coa)  measures  and  Permian  formation,  and  I  bare  no  doubt 
the  cretaceous  (if  the  newer  strata  referred  t»  do  not  belong  to  il),  tertiary,  and 
early  post-tertiary  strata  also.  These  and  other  facta  which  have  been  ascer- 
tained, pertinent  to  the  subject,  would  indicate  the  later  I'ost  Tertiary  or  Champ- 
lain  epoch  as  the  era  of  these  occurrences. 

Near  Wellington,  Kanus,  and  in  a  large  area  of  country  around  il,  extend- 
ing westward  to  Harper  luid  Attica,  along  the  Souiliern  Kansas  Railway,  ancient, 
modified  drift  is  encountered.  At  Wellington,  and  many  other  plates  in  the 
country  adjacent,  these  beds  are  worked  for  Ihe  sand  they  contain.  Fragmenis 
of  the  local  rocks,  which  have  been  torn  down  (rom  their  beds,  are  profusely  in- 
termingled in  ihcm.  The  process  of  obtaining  the  sand,  when  mined,  is  by  run- 
ning it  through  a  sieve  to  separate  the  drift  gravel  and  fragmenis  of  local  rocks 
from  it.  The  pits  show  the  gravel  beds  to  be  stratiRcd,  and  evidently  deposited 
by  water,  and  being  too  extended  fur  river  work,  they  must  be  assigned  to  the 
same  agency  which  wrought  the  distinction  in  oiher  portions  of  southeastern 
Kansas,  i.  e.,  to  water  aggregated  in  shallow  seas.  Mixed  in  with  the  sand, 
gravel,  and  fragments  of  local  rocks,  the  bones  of  extinct  post-tertiary  animals 
Are  frequently  found,  namely,  the  mastodon,  elephant,  bison,  and  others  whose 
species  have  not  been  determined. 

In  the  Loess  deposits,  bordering  tiie  Missouri  River,  though  not  so  fre- 
<)uenlly  encountered,  the  bones  of  the  same  animals  are  found,  together  with 
the  shells  of  Helix,  Planorbis,  Succinea,  and  other  land  and  fresh-water  shells 
identical  with  living  species  in  the  tame  locality.  These  remains  are  buried  all 
through  the  Loess,  from  near  the  surface  to  a  depth  of  from  one  hundred  to  two 
hundred  feet. 

The  bones  of  a  very  large  elephant  were   found  in  the  alluvial  d«pout3  at 
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Ottawa,  Kansas,  and  other  similar  bones  in  an  equivalent  deposit  near  Paptns- 
ville,  Missouri.  At  this  latter  place  the  tooth  of  an  extinct  species  of  the  hoie 
was  found  in  a  bed  of  water-worn  pebbles,  under  alluvial  deposits,  thirtf-tvo 
feet  below  the  surface. 

Since  roy  paper  was  read  one  of  the  students,  Mr.  Joseph  Thoburo,  hn 
presented  to  the  University  some  water-worn  pebbles  from  Marion  County,  Kan- 
sas, which  contain  fossil  shells  identical  with  the  shells  of  the  undisturbed  local 
rocks  of  that  county  and,  a  few  days  since,  there  was  received,  at  the  Unirei- 
sity,  a  fine  specimen  of  petrified  wood,  from  Russell  County,  sent  by  the  Rev.  J. 
D.  Parlcer,  U.  S.  A.  This  specimen  is  similar  to  the  silicified  wood  referred  to 
in  my  paper,  and  which  is  so  generally  distributed  over  southeastern  Kansas. 
But  whether  this  specimen  was  found  upon  the  surface  or  in  the  alluvial  depostis 
of  that  county  is  not  stated. 

Near  Scipio,  six  miles  north  of  Garnett,  there  is  a  small  patch  of  rocks  stand- 
ing vertically  to  the  plane  of  stratification,  having  evidently  been  tumbled  don 
from  a  higher  level,  I  am  told  they  are  sandstone,  but  I  have  only  seen  them 
from  the  car  windows  while  passing  on  the  railway.  The  other  rocks,  in  the 
vicinity,  are  all  limestone,  and  their  stratification  is  undisturbed.  BetireeD 
Scipio  and  Garnett,  and  south  and  west  of  the  latter  place,  sparsely  scattered 
over  the  surface  of  the  country  there  are  found  small  masses  of  flint,  from  one  to 
six  or  eight  inches  in  diameter,  very  similar  to  that  seen  in  the  Flint  Hills,  and 
it  is  probable  that  a  spur  or  local  bed  of  the  Permian  strata,  of  no  great  thickness, 
was  destroyed  in  this  scope  of  country. 

These  facts  in  connection  with  those  in  my  former  paper  would  indicate 
pretty  conclusively,  that  the  denudation  of  southeastern  Kansas  and  the  deposi- 
tion of  the  Loess  along  the  Missouri  River  occurred  at  the  same  time;  that  the 
submergence  involved  nearly  all,  if  not  all,  of  Kansas  as  well  as  parts  of  Iowa, 
Nebraska,  Missouri,  Illinois,  Arkansas,  Louisiana,  Indian  Territory,  and  Texas, 
and,  that  a  part  of  the  Permian  formation  outlying  in  spurs  or  local  beds  may 
have  been  destroyed. 

The  submersion  of  the  land  was  most  probably  as  gradual  as  its  emergence 
undoubtedly  was,  for  the  Loess  deposits  along  the  Missouri  River  could  only 
have  been  made  in  still  waters  which  were  very  gradually  receding;  and  eve^ 
successive  inch  of  the  river,  from  Omaha,  Nebraska,  to  the  present  outlet  of  the 
Mississippi  River  at  the  Gulf  of  Mexico,  at  one  time  during  the  subsidence  of 
the  waters  must  have  been  the  mouth  of  the  stream. 

The  encroachment  of  the  water  began  at  the  shore  line  of  the  Gulf  of  Mex- 
ico, wherever  that  may  have  been  in  the  later  Post-Tertiary  time,  and  extended, 
more  or  less  gradually,  until  the  country  within  the  limits  before  named,  at  least, 
was  under  water.  During  this  time,  the  rivers  emptying  into  the  seas  would 
deposit  sediment  at  their  mouths,  and  the  mouth  of  the  stream  would  recede, 
upward,  as  the  waters  of  the  seas  advanced.  But  it  was  during  the  retiring  of 
the  water  that  the  Loess  deposit  was  given  its  final  and  distinctive  character  as 
such.     The  recession  of  the  water  was  from  up  the  streams  downward,  and  the 
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momh  of  lh«  rivers  would  advance  and  leave  their  dtposiw  of  sedimcal,  as  the 
wai*T  of  the  seal  retired. 

But  none  of  the  rivers  which  emptied  into  those  was  have  a  well-defined 
Loc5s  deposit  except  the  Missouri.  The  Kansas,  the  Arkansas,  and  their  Inbu- 
tahcs  »eem  to  have  had  their  debouch  into  interior  lakes  during  the  recession  of 
the  water  and  their  sedimentary  deposits,  which  were  vcf}-  limited  in  amount, 
were  made  in  them,  llie  Missouri  was  the  only  river,  perhaps,  which  had  an 
uninierrupted  gradual  fall  during  Ihe  elevation  of  these  lands   for  the  last  time. 

Most  of  the  PoKi-Terttary  animals,  which  before  had  drawn  abtmdant  SU8> 
tenance  from  the  country,  were  destroyed  1>y  unfavorable  conditions  and  became 
CXtiQCC  during  this  last  invasioo  of  their  province. 

Another  important  question  remains  to  be  answered,  r.  e.,  whether  man  m\v 
oessed  these  occurrences  ?  We  have  reason  to  believe  that  he  did,  and  survived 
the  unfavorable  surroundings  which  destroyed  most  of  his  humbler  co-habitanis. 
His  remains  have  been  found,  both  in  Europe  and  in  this  country,  associated 
with  older  formations.  His  bones  and  implements  have  been  found  in  the 
alluvial  deposits  of  this  era  under  conditions  which  leave  but  little  doubi  that 
they  were  buried  in,  by  natural  agencies,  during  their  pendency.  His  monu- 
ments stand  out.  conspicuously,  in  unbroken  lines,  for  hundreds  of  miles  from 
the  summits  of  the  graceful  Loess  hills  which  had  ihcir  birth  in  this  epoch.  He 
has  sculptured  the  greatest  of  the  extinct  mammals,  and  could  only  have  drawa 
the  conception  from  the  living  animal.  The  conditions  were  not  very  dissimilar 
from  those  of  to  day ;  and  we  laiy  feel  assured  that  he  played  a  leading  part  at 
this  stage  of  the  world's  progress,  as  he  has  since  done  in  a  mure  coosptcuous 
manner. 

Before  closing  this  paper  it  is  but  just  that  I  acknowledge,  on  behalf  of  (he 
University  of  Kansas,  the  courtesy  of  the  officers  of  the  Somheni  Kansas  Rait- 
way  extended  lo  it,  and  ihank  them  for  the  interest  ihcy  have  always  mani- 
fested in  the  advancement  of  science  and  the  development  of  the  material  re> 
sources  of  Kansas,  especially  those  great  iiitciei>tii  along  the  line  of  their  road. 
Personally,  t  must  acknowledge  the  invariable  kindness  1  everywhere  received 
from  all  the  officers  and  employees  of  the  road  during  my  work  along  its  line; 
and  the  pick  and  shovel,  associated  with  these  courtesies,  will  ever  be  among 
roy  pleasant  reinembranccs. 


KANSAS  SCIENTIFIC  SURVEY. 

PXOr.  JOHN  I).  PARKER,  U.  5.    A. 

The  Kansas  Academy  of  Science,  at  the  late  annual  meeting  at  Lawrence, 
took  steps  lo  inaugurate  a  thorough  scientiAc  survey  of  the  Slate  of  Kansaa.  [n 
the  early  history  of  the  Stale  two  preliminary  reports  were  made  by  Professors 
Mudge  and  Shallow,  aad  the   members  of  the   Academy  have  made  valuable 
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contributions  to  our  knowledge  of  the  icieoce  of  the  State  in  lererml  depaitmenli 
Prof.  O.  St  John,  the  accomplished  paleontolog^t,  has  run  a  stratigrapbical  Iim 
4dong  the  Kansas  river  from  Wyandotte  to  Manhattan,  has  carefully  detenrmicd 
the  formations,  and  has  drawn  a  chart  representing  the  atrau  along  thii  base  line. 
He  has  also,  during  the  past  year,  located  some  valoable  coal  fields  in  Ssolben 
Kansas  l>ieyond  what  was  supposed  to  be  the  boundary  of  the  coal  fonnatioBL 
Prof.  Frank  H.  Snow  of  the  State  University  has  made  important  contribitiioK 
to  our  knowledge  of  the  birds  and  insects  of  the  State,  and  of  the  fish  in  tbc 
Kansas  River.  Prof.  E.  A.  Popenoe  of  the  Agricultural  College,  has  made  nli- 
able  additions  to  our  knowledge  of  the  insects.  Professors  Carmth  and  Snow, 
with  the  assistance  of  others,  have  worked  faithfully  oa  the  catalogue  of  the  plasb 
of  the  State.  Profs.  Snow  and  Lovewell,  Major  Hawn  and  others  have  taka 
meteorological  observations  for  years,  and  have  done  much  to  detemunc  the 
climate  of  Kansas.  Mr.  Robert  Hay  has  performed  some  excellent  geologicit 
work  in  Norton  county,  under  the  auspices  of  the  Academy,  and  has  published  i 
geological  map  of  the  county.  Professor  F.  W.  Cragin  of  Washbnm  Odl^e  his 
published  partial  lists  of  Kansas  mosses,  lichens,  algse  and  fungi,  and  has  nude 
a  good  beginning  in  collecting  and  identifying  the  lower  plants  of  the  State.  Tbe 
chemists  have  also  been  at  work,  and  Professors  Failyer,  Patrick,  Bailey,  ud 
others  have  made  some  valuable  analyses.  All  of  this  labor  of  tbe  Aobdemj, 
covering  about  two  decades  of  years,  has  been  accomplished  by  volunteer  wod- 
ers,  without  costing  the  State  of  Kansas  a  single  dollar. 

The  time  has  now  fully  arrived  for  the  Kansas  Legblature  to  take  up  tbe 
scientific  survey  of  the  State,  to  utilize  the  results  already  attained,  and  to  canj 
on  the  work  so  well  begun  to  its  completion.  Kansas  is  unusually  rich  in  miDcnl 
resources  which  need  to  be  developed  by  a  thorough  and  complete  geolc^cal 
survey.  Very  little  is  known  at  present  of  the  immense  coal  fields  of  the  State. 
The  lead  interests  are  still  in  their  infancy.  Probably  there  are  zinc  deposit! 
undetermined.  The  State  has  unlimited  beds  of  limestone  and  freestone,  consti- 
tuting the  finest  building  material  in  the  West,  much  of  which  is  undeveloped 
The  Burlington  Gravel  Beds  furnish  some  of  the  best  gravel  for  our  street  pave- 
ments, and  would,  if  thoroughly  explored,  furnish  an  abundance  of  the  best 
ballasting  for  railroads.  A  physical  survey  would  determine  the  water  power  of 
the  State,  enabling  capitalists  to  plant  factories  wherever  they  can  be  established. 
Little  is  known  of  the  saline  deposits  of  the  State.  The  vast  gypsum  beds  of 
Kansas  need  development.  A  thorough  and  complete  survey  would  develop 
these  immense  resources,  form  a  basis  for  material  industries  of  every  descriptioD 
and  add  largely  to  the  wealth  of  the  State. 

Geological  surveys  have  been  prosecuted  in  the  leading  States  of  the  Unico 
with  the  most  valuable  results.  la  Michigan  there  are  now  millions  of  dollan  of 
-taxable  property  in  salt  works,  the  existence  of  which  is  due  entirely  to  the  geo- 
logical survey.  The  survey  developed  two  rich  salt  deposits,  and  the  annnil 
export  of  salt  has  now  reached  about  a  million  dollars.  The  Ohio  geological 
survey  developed  a  fine  industry  in  mining  coal  in  Tuscarawas  county.    New 
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York  has  spent  over  half  a  million  dollars  on  hec  scientific  survey,  and  her  locki 
have  become  classic  ground.  The  New  York  scientific  nomenclature  is  known  in 
all  countries,  and  is  the  nomenclature  of  our  best  geological  textbooks.  Her 
survey  has  resulted  in  the  profitable  investment  ofx  large  amount  of  capital,  and 
nnce  the  definite  results  of  the  survey  have  been  made  known,  Ihe  unprofitable 
iDvestment  in  prospecting  for  minerals,  formerly  so  common,  has  ceased.  Several 
other  States  have  prosecuted  geological  surveys  wliich  have  fostered  many  indus- 
tries  and  added  much  to  their  I'naterial  wealth. 

But  the  scicniijic  survey  of  any  country  has,  wc  believe,  a  higher  and  a 
broader  plane  than  even  the  development  of  its  mineral  resources.  A  tree  and 
an  intelligent  people,  like  those  of  Kansas,  stand  related  to  nature,  at  many  points 
wheie  science  touches  the  inner  life.  Nature  in  her  material  aspects,  contributes 
to  our  physical  wants,  and  supplies  from  her  abundant  resources  the  materials 
with  which  our  homes  are  constructed,  furnished,  and  beautified.  But  in  a  deeper 
fense  nature  speaks  a  language  which  fills  the  thoughtful  mind  with  higher  and 
better  truths.  When  nature  unfolds  her  deeper  meaning  to  the  percipient  mind 
science  begins  to  feriihze  every  department  of  life.  Tlie  people  of  Kansas  need 
ample  collections  in  all  departments  of  nature  to  illustrate  scientific  studies.  The 
State  has  already  suffered  irreparable  loss  in  the  transportation  from  her  Western 
borders  of  the  finest  and  rarest  specimens,  to  enrich  the  cabinets  of  Eastern 
colleges  and  universities.  Prof.  Marsh  of  Yale  College  has  paid  (r,ooo  a  year 
CO  cover  the  transportation  of  vertebrate  fossils,  collected  in  Western  Kansas. 
Such  materials  are  ihc  richest  endowments  of  cdiicaiion.iI  institutions,  and  are 
indispensable  in  educational  processes  when  conducted  on  the  best  plan,  Kansas 
can  01  afford  to  let  liastern  institutions  rob  her  colleges,  on  account  of  her  lethargy, 
of  rare  material  of  learning  which,  once  gone,  can  never  be  replaced. 

During  our  civil  strife,  Kaniias  won  golden  opinions  over  the  civilized  world 
for  the  advanced  position  she  took  and  held  m  the  maintenance  of  the  ideas  of 
freedom.  She  has  a  double  land  grant  for  the  establishment  and  maintenance  of 
public  schools,  and  her  State  University  has  already  exhibited  a  wonderfully 
vigorous  growth.  Her  Agricultural  College,  in  spite  of  many  discouragements  in 
past  years,  is  beginning  lo  yield  excellent  results.  Intelligent  people  all  over  the 
State  arc  very  anxious  to  have  the  scientific  survey  begin  at  the  earliest  practical 
moment,  for  Kansas  cannot  afford  to  lag  behind  her  sister  Slates  in  this  funda- 
mental work  which  lies  at  the  base  of  the  highest  physical  development  and  the 
best  intellectual  culture. 

The  Legblaturc  of  Kansas  can  not  do  any  act  which  will  contribute  more  to 
the  wel^re  of  all  the  people  of  the  State  and  be  more  accepuble  to  all  intelligent 
citizens,  than  to  inaugurate  the  geological  survey  of  the  State  during  the  coming 
I  ^enion. — Kansas  City /fiurnal. 
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THE  AGE  OF  THE  WORLD. 

REV.    L.  J.    TBUrLIM. 

Scarce  ft  genention  has  passed  away  rince  it  was  the  almost  uotvend  bdirf 
amoog  the  common  people  that  the  earth,  io  both  its  material  and  fonn,  wasoalr 
about  6,000  years  old.  When  geolc^y  began  to  teach  that  the  age  or  the  woU 
was  to  be  reckoned  by  not  only  thousands  and  tens  of  thoasands,  but  by  rnit 
lions  of  years,  it  was  arraigned  as  being  in  opposition  to  the  word  of  God,  bog 
infidel  if  not  atheistic  in  its  tendencies.  But  now,  few  if  any  persons,  who  hite 
any  juit  claims  to  be  considered  intelligent,  queitioD  the  great  antiquity  of  tk 
earth.  But  only  those  who  have  given  special  attention  to  the  subject  are  awut 
of  the  vast  amount  of  evidence  in  favor  of  this  view  that  is  presented  by  the  pres- 
ent condition  of  the  rocks  composing  the  solid  crust  of  the  earth. 

To  give  even  an  abstract  of  all  the  proofs  that  exist  in  favor  of  this  doctrine 
would  require  a  large  volume;  much  less  can  it  be  compressed  within  the  naim 
limits  of  a  magazine  article.  A  cursory  view  of  a  few  representative  facts  aad 
general  principles,  is  all  that  can  be  attempted  in  the  present  discussion. 

There  was  doubtless  a  period  in  the  earth's  history  when  its  whole  mass  nt 
in  a  state  of  igneous  fusion.  When  it  had  become  sufficiently  cooled  to  permit 
the  existence  of  water  on  its  surface,  currents  would  be  formed,  and  erosion 
would  begin.  The  eroded  material  would  be  deposited  in  still  water  and  fbnn 
sedimentary  rocks.  These  would  be  laid  down  in  horizontal,  or  nearly  hori- 
zontal, strata.  The  cooling  ol  the  earth  would  cause  contraction,  and  thiswoulil 
produce  subsidence  in  places  and  upheavals  in  others.  By  these  means  the 
strata,  already  laid  down,  would  be  broken,  contorted,  and  tilted  at  various 
angles,  leaving  the  edges  exposed.  As  erosion  would  go  on,  new  strata  would 
be  deposited  on  the  upturned  edges  of  the  older  strata,  but  unconformable  with 
them.  These  codrdtnate  processes  would  go  on  as  long  as  the  vertical  osciIIa> 
tions  in  the  crust  of  the  earth  should  occur.  And  they  have  been  in  operatiai 
from  those  early  times,  when  all  the  water  on  the  earth  was  probably  kept  at  a 
boiling  temperature,  till  the  •  present,  and  we  find  them  still  in  operation,  and 
still  producing  the  same  results.  In  studying  the  sedimentary  rocks,  it  should 
be  always  kept  before  the  mind,  that  they  have  been  formed  by  the  double  proc- 
ess spoken  of  above ;  and  that  these  have  exactly  balanced  each  other ;  the  d^ 
nudation  being  exactly  commensurate  with  the  deposition.  The  amount  of  this 
sedimentary  matter,  in  the  aggregate,  is  enormous. 

The   various  formations  vary  greatly,  being  thicker  in  places,  thinner  in 

others,  and  entirely  wanting  in  still  others  ;  but  taken  altogether,  they  constitute 

a  thickness  of  about  73,000  feet,  or  thirteen  and  a  half  miles.     In   considering 

these  rocks  in  relation  to  time,  the  mind  should  divest  itself  of  all  idea  of  reduc- 

*'  "^  any  statement  in  years.     But  there  are  numerous  facts  connected  with 
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Ibcir  formation  that  indicate  an  enormous  lapse  of  time.  'I'tic  cdotrious  depth 
And  vast  extent  of  some  of  these  formations,  iriih  certain  attendant  facts  and 
conditions,  impress  the  mind  almost  with  ihe  force  of  a  demonsi ration,  that  the 
lapse  of  time  during  iheir  forroxtiun  must  have  been  inconceivably  great.  1  ,et  us 
begin  with  the  I^aurenlian,  the  oldest  fossil- bearing  rock  knoirn  to  exi»t.  These 
are  found  to  exist  over  a  wide  extent  of  country  in  both  America  and  Europe. 
T^ey  attain  (heir  greatest  known  development  in  Canada,  where  they  exist  to 
the  thickness  of  40,000  feet.  Supposing  that  they  were  formed  by  the  gradual 
<tetrition  of  older  rocks,  2nd  the  deposition  of  the  debris  at  the  bottom  of  the 
ocean,  the  time  required  for  the  accumulation  of  such  vait  qnantities  of  rock 
materia!  must  have  been  very  great.  This  fact  seems  further  evident  from  the 
presence  in  these  rocks  of  certain  substances  that  were  accumulated  in  ihem 
during  iheir  formation.  InierslratJ6ed  with  the  rocks,  and  sometimes  existing 
in  pure  beds,  is  found  large  quantities  of  graphite.  This  is  doubtless  the  result 
of  the  perfect  carbonization  of  vegetable  matter. 

The  growth  of  this  vegetation  would  require  long  lapse  of  time,  after  which 
it  would  probably  pass  slowly  through  the  various  grades  of  ligottc,  brown  coal, 
and  aothracitc,  before  reaching  the  stage  of  graphite.  Another  fact  that  seenu 
to  demand  the  same  interpretation  in  its  relation  to  time,  is  the  vast  deposits  of 
iron  ore  during  the  Laurentian  period.  It  is  ia  the  rocks  of  this  period  that  we 
find  the  rich  iron  beds  of  Missouri,  New  Jersey,  Lake  Superior,  and  Sweden. 
This  ore  is  supposed  to  have  accumuLited  by  the  leaching  of  the  oxides  and  car- 
bonates  of  iron  from  the  rocks,  and  its  precipitation  under  the  influence  of  de- 
caying vegetation. 

Now  if  all  the  vast  beds  named  above  have  been  deposited  by  this  process, 
it  must  have  consumed  almost  inconceivable  time.  The  great  Iron  Mountain,  of 
Missouri,  itself  is  estimated  to  contain  not  less  than  600,000,000  tone  of  iron 
above  the  level  of  the  surrounding  country.  Extensive  beds  of  limestone  are 
also  found  here ;  and  as  these  are  supposed  to  be  composed  of  the  shells  of  mol- 
luscs and  proio2oant;  the  lime  for  them  to  live  and  die  in  quantities  sufficient  to 
form  such  exteti-sive  beds  of  iheir  calcareous  remains,  could  scarcely  be  reckoned 
in  years.  Next  above  these  Eozoic  rocks  are  the  Silurian,  aggregating  a  thick- 
ness of  over  35,000  feel,  and  crowded  with  fossils,  both  animal  and  vegetable. 
More  than  10,000  different  species  of  fossil  animils  are  already  known  to  belong 
XQ  this  system.  These  are  not,  as  we  would  naturally  expect  from  the  age  of  the 
rocks,  of  simple  and  primitive  forms;  bat  they  are  of  widely  differentiated  and 
highly  specialized  forms  Coming  in  as  they  do,  suddenly,  in  such  great  variety, 
and  on  such  a  high  plane  of  organic  life,  how  to  account  for  their  origin  on  the 
hypothesis  of  evolution  has  been  a  verj'  difficult  problem.  In  order  to  surmount 
the  difficulty,  believers  in  this  doctrine  generally  take  refuge  in  Ihe  assumption 
that  between  theclose  of  the  Eozoic  age,  and  the  beginning  of  the  Silurian  age, 
as  represented  in  the  rock  of  the  two  systems,  there  must  have  been  an  enormous 
lapse  of  lime,  exceeding  in  extent  all  the  lime  required  for  the  formation  of  the 
rocks  composing  both  these  systems. 
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Ix  mtAn-ii^  ais  jnif  juKrcxl  d«  d  Aae  otgwc  fonn  wot  enM 
>T  axTiCB.  leecsuBv  ^tex  nksf  «^Mck  Mt  have  been  the  cue  kia-' 
«wcE«i  3MC  «:  sffis  aznan  -aa  — r*— -'—  or  ac  have  no  eq>laiutin-)  wi 
>txxvK  s.  sasDxc  »  jjser«ec.  -miUwi.  kHntbetrne.  AndthfaaeAi 
•nevKv.  rhs^  s  ATumaai:  Tctd  a  Ae  iwiiei  Iqiee  of  time  witboot  n* 
:3f  x*  3;^  luasas  :r  saummy  -^ur  sor  ^gKonaoc  ■>  knowledge.  Sodi  i  Iq* 
^t  roK  mt*  bs^  T^BHcc  JE  xts  ir:tr<aL  \m  Att  Mch  was  the  case  ii  vtOae 
:.t\v«  fwsBK  IS  :«  s^'.-uxaor  ryTviAuii  ■  iMarrt  as  proof;  bot  thnirfi 
«Kff^  a  ww:  ,V  rr.xv.  T?  3i»  r^^:te  ■en— BewniM*— age  "»*  *«  ■* 
:T»i;i  ir*:  :w  ?-.x*s  .t  ins'  yrscai-  ^■"-■i-fl  die  fcofl  fanns  erf  doibbm 
*£•*>.>«-.-*:  .T^jj.c  i,T-ns.  sscwrotli  £AeL  ^ve  poof  Aat  kmg  ages  mntfbi* 

W  J  Tvrxc  ,-..-niw  7.-  :i<i  a;rxB.nenm  age  age  ci  acrogens  of  coil  "p. 
it«c  »?  ?.jc  :3V'  BOK  ovzircc-a-^;*  endcBce  of  enonnons  stretches  ci  tsft 
itsr  ^x^^i^.-J3  .-,  :.n«  t-:  s:  -osiaiT  afnssed  on  the  rocks  of  tlus  ipr 
:\»:  :.-  icoM  T.i.-fs  ft.-a«  irec-.-xraaoo*  aiacskalafion  may  be  made.  TV 
'.>vt.-.-«*  .-:  :v  -.v*s  .t  i>js  ?!«=!=  TKT  itam  9,000  feet  to  15.000  feet  B« 
vNU  i5>?ij^'v*  -.-r.-i'tf'  ^-i.-!  ";er»:r=r  4.533  and  13.000  feet.  We  here  hm 
W  ».-«  --T^j^.;:.;  .r.vv*  .-c  tr«  frr^aec:  oscgbiiM  of  the  earth's  crmL  'H* 
wNi-Aw  .■«  cvu..  »?».-;  -.-CTTOM  :c;  a  jmS  pottnn  of  the  thicknesi  of  tb« 
!wU  AT?  .::^^r?-s=n;3!c  ».±  ::s  v^ruw  snaa  of  sandsttwes,  shale,  and  lii» 

As  c\M-  s  :Nr  ;-r--cjc:  ,-c  '-^ffctao*.  wtoA  mvat  hsTC  grown  at  the  W- 
Uv<-,  ;  s  r^  ^v?v:  :*i:  r.-  w-  ;.r;  s;x=s  of  oaal  foond  at  varions  depths  wooU 
:>\;.  .■-.- .-.u  .ic-  ,-.  :t!«  vi_-,:_*  r.tixos  iJookl  have  been  at  the  suAce  11 
:>.;■  :.?.;>-  »*,-■  ;•;  vair-t  ::;-=:  r^  -.:.?  «mI  »as  ^camolated.  Now,  we  fino 
■;■- a-*f;«:  v^.^JL.-^-- .-^  .v-i.c;-x>.?  r  isbess  01  these  seams  separated  by  ioia- 
^rv.-.;:  >;T,.:i  .-:  v,vi  ".•"-*  7  N.-i  SoxU 'iereare  Si;  in  Wales  100;  inBd- 
S:.::v.  ■•%•  -  W-s.y.-i  x  ,-.-  Tiise  afjresate,  in  some  cases,  as  moch  as  IS» 
I«:  o:  ,va  ;.u:  *.:  c  r«  vajsmv:  .rr,-^  iasinking  a  shaft  from  the  surficeW 
:istf  >«?*:  o.M>«A7.-  :;  .*  ;»\:;=:  -.ro:  where  these  diArent  seams  arefouBd, 
thf  -.i:-.-  his  X',-~  ;  ;%i;^  iri  iitrwawi  1:  k«t  ooCe  fw  each  of  the  setffls 

The:*  wo^iU:  ^t  ji  „-?»:  perjAi  »hs:  the  land  snrface  was  above  the  water; 
laiiueftw  :>:?sTs  ^■:  v?js:ir..-=  •■-.--'.i  ioar^  ontil  a  fa'oge  layer  of  it  was  acco- 
muU:e\i.  whtf-.-.  >>  j.n;s  .vr.\.::K.-z  .:'  Ae  cnm  of  the  earth,  or  by  agende— 
perh^j\s  :o  husiin  ?j«  ::  wo,;:i  -mts  i«ea  imperceptible— snbaidcnce,  itwonW 
be  depn-ssed  be:.'»  :-?  wiT«  i-d  rec«T*,  either  60m  flanatde  or  marine  sedi- 
mem,  a  Uycr  ot  eAnhy  ciwrU:.  o?T*rii!^  the  layei  of  organic  matter  to  a  deptt 
of  many  fctt.  A  reversAl  01"  the  ^^xess  by  which  the  land  was  depre^ed, 
again  eieva:es  the  surface  iboTe  the  waters,  and  again  a  layer  of  vegetaiios 
would  be  produced,  :o  be  :e  lum  buried  as  the  farmo^  was.  And  thus  these 
alternate  eleratiorts  acd  depressions  coatinaed  till,  as  we  have  seen  in  looi' 
cases,  an  hundred  or  more  beds  of  vegetable  matter  have  successively  grows 
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and  been  buried.  The  pressure  and  heat  to  which  this  organic  matter  was  sub- 
jected after  such  burial,  eliminated  the  greater  portion  of  the  volatile  gases  and 
converted  it  into  coal.  The  time  necessary  for  the  accumulation  of  all  the  or- 
ganic  matter  contained  in  all  these  strata,  and  in  the  subsidence  and  elevation, 
and  for  the  deposition  of  the  sedimenUry  materials  composing  the  rocky  strata 
interposed  between  these  coal-seams,  can  not  be  estimated — even  approximately  . 
But  we  are  sure  it  must  have  far  exceeded  all  conceptions  of  duration  that  we  can 
form  from  our  knowledge  of  human  history.  We  have  no  data  on  which  to 
base  any  estimate  of  the  rate  of  the  accumulation  of  sedimentary  matter,  exLcpt 
:he  present  rate  of  sedimentary  deposition  at  the  mouths  of  ri/ers.  The  present 
average  amount  of  sediment  carried  down  by  the  Mississippi  amounts  to  enough 
to  cover  one  mile  square  to  a  depth  of  268  feet  annually  ;  or  about  one  cubic 
mile  in  twenty  years.  At  this  rate  it  is  estimated  that  it  would  have  required 
ibout  [,000,000  years  to  have  carried  down  and  deposited  the  amount  of  mate- 
-ials  that,  originally  composed  the  rocks  of  the  coal-measures  in  the  coal-fields 
noticed  above. 

The  time  occupied  in  the  growth  of  the  vegetation  that  formed  the  various 
beds  of  coal  may  be  more  nearly  approximated.  If  we  assume  the  amount  of 
vegetation  growing  on  oue  acre  at  2,000  pounds,  this  would  give  in  100  yiars 
lao  tons.  This  compressed  into  coal  and  spread  over  an  acre  of  ground  would 
;ive  a  thickness  of  one-eighth  of  an  inch  of  coal  in  a  century;  or  to,ooo  years 
would  be  consumed  in  producing  one  foot  of  coal.  This  would  require,  to  pro- 
duce 150  feet,  as  found  in  some  regions,  no  less  than  1,500,000  years.  But 
probably  the  growth  of  coal-plants,  with  the  very  high  temperature  and  heai  y 
itmosphere,  laden  as  it  was  with  carbonic  acid  that  prevailed  during  the  coat 
age,  would  produce  a  much  larger  growth  of  vegetation  than  we  have  estimaied, 
and  the  time  would  be  accordingly  diminished.  But  making  due  allowance  for 
[his,  there  is  no  question  but  the  time  required  for  the  growth  of  all  this  vegetable 
matter,  the  frequent  subsidences  and  elevations,  and  the  accumulation  of  il  e 
icdimentary  matter  composing  the  rocks  of  this  formation  must  have  required 
many  hundreds  of  thousands  if  not  millions  of  years. 

Another  remarkable  illustration  of  alternate  elevation  and  depression,  or 
at  least  of  alternate  land  and  water  surface  is  found  in  the  Amethyst  Mountain,  in 
Yellowstone  Park.  This  mountain  is  made  up  of  alternate  layers  of  sand-stone 
and  conglomerates,  and  the  remains  of  gigantic  forest  trees.  The  stumps  s:;d 
trunks  of  these  trees  are  found  imbedded  in  the  rock  material  of  the  mountain 
at  various  altitudes;  the  stumps  five  to  six  feet  in  diameter,  and  the  trunks  sixty 
Teet  long.  It  would  seem  that  a  forest  of  these  gigantic  trees  would  flourish  for 
1  time — perhaps  for  centuries — and  then  be  overwhelmed  with  a  flood,  bringing 
iown  sand,  gravel,  and  broken  stones,  completely  covering  the  site  of  the 
foresL  This  would  become  the  soil  upon  which  another  forest  would  spring  up 
ind  grow,  only  to  be  buried  up  as  its  predecessor  was.  And  this  process  of 
iltemate  growth  and  burial  has  gone  on  till  from  one  to  two  score  of  these 
pgantic  forests  have  flourished  and  passed  away.      Since  the  last  one  passed 
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away  the  mountain  has  been  elevated  3,000  feet  above  the  river.     The  time  re- 
quired for  all  these  changes  must  far  exceed  all  our  conceptions  of  duration. 

It  is  an  undoubted  fact  that  the  topography  of  the  present  surface  of  the 
earth  has  been  largely  affected  by  erosion.  This  process  is  constantly  goidg 
on,  degrading  the  eminences,  changing  the  declivities,  and  gradually  weaiiog 
away  the  whole  surface  of  the  land.  The  suri  of  this  erosion,  since  the  last 
great  geological  changes,  is  enormous.  The  amount  of  erosion  over  many  par- 
tions  of  England  is  estimated  at  10,000  to  11,000  feet. 

In  the  Appalachian  region  it  is  proved  that  the  erosion  has  aQU>nDted  in 
some  cases  to  not  less  than  30,000  feet  in  depth.  In  portions  of  the  Rocky 
Mountain  regions  this  erosion  has  been  still  greater.  Professor  Powell  inftvias 
us  that  in  the  Uintah  region  the  amount  of  erosion  has  exceeded  five  miles  in 
depth  in  some  places,  with  an  average  depth  of  three  and  a  half  miles  orer 
i,ooo  square  miles  of  country.  The  time  necessary  for  the  removal  of  so  large 
an  amount  of  material  of  course  would  depend  on  the  agencies  employed  aod 
the  energy  with  which  they  operited.     It  would  undoubtedly  be  vast. 

Water,  aided  by  frost,  is  probably  the  principal  agent  operating  in  produc- 
ng  all  the  erosion  that  has  taken  place  on  the  earth.  The  power  of  water  to 
"  wear  away  a  stone"  is  witnessed  in  the  wonderful  channels  they  have  cut  for 
themselves  during  the  present  geological  age.  The  Niagara  River  has  cut  a 
channel  about  200  feet deepadistance^of  seven  miles.  Mr.  Lyell  estimates 36,000 
years  as  the  time  necessary  for  the  accomplishment  of  the  task;  but  as  we  kDOv 
neither  the  present  nor  the  past  rate  of  progress  the  river  has  made,  such  esti- 
mates are  perfectly  unreliable. 

A  very  noted  example  of  river  erosion  is  exhibited  by  the  Grand  Calion  of 
the  Colorado  River,  which  is  300  miles  long  and  from  2,000  to  6,000  feet  deep. 
Sut  we  have  no  data  from  which  to  estimate  the  time  required  for  the  river  to 
cut  its  way  through  this  distance  of  rock.  We  do  not  know  the  present  rale  of 
recession,  nor  do  we  know  but  the  river  simply  followed  and  enlarged  a  crevasse 
that  had  been  formed  by  some  convulsion  of  nature.  As  all  such  data  are  unre- 
liable, alt  conclusions  drawn  from  them  must  be  fallacious. 

The  general  erosion  of  the  whole  surface  of  the  earth  may  be  estimated  by 
measuring  the  amount  of  sediment  that  is  now  carried  down  by  the  rivers  of  the 
globe.  As  we  have  previously  stated,  the  amount  of  materials  composing  the 
sedimentary  rocks  is  ihe  amount  that  has  been  eroded.  This,  it  is  estimated, 
would  be  equivalent  to  2,000  feel  in  depth  over  the  whole  surface  of  the  earth; 
and  if  taken  from  the  present  land  surface,  it  would  equal  an  average  of  not  less 
than  6,000  feet  over  the  whole  land  surface.  The  average  erosion  of  the  general 
surface  of  the  earth  as  estimated  from  river  sediment  cannot  be  less  than  one 
foot  in  5,000  years.  At  this  rate  it  would  require,  to  remove  an  average  thick- 
ness of  6,000  feet  no  less  than  30,000,000  of  years.  And  this  is  the  estimate 
some  would  place  on  the  age  of  the  earth,  since  the  first  sedimentary  rocks  were 
laid  down. 

But  two  facts  present  themselves  for  consideration  here,  that  go  far  to  vitiate 
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all  such  estimates.  One  is,  the  fact  that  in  the  earlier  ages  of  the  world,  the 
higher  temperature  that  prevailed,  and  the  large  per  cent  of  alkaline  and  acid 
substances  held  in  solution  by  the  water,  would  greatly  increase  its  erosive  power, 
thus  requiring  a  far  shorter  time  to  produce  a  definite  amount  of  sediment  than 
is  required  at  the  present  time.  This  would  require  a  large  reduction  of  the 
above  estimate.  But  on  the  other  hand  we  have  the  fact  that  the  erosion  that 
is  now  taking  place  is  principally  operating  on  sedimentary  rocks;  and  doubtless 
this  has  been  true  during  a  great  portion  of  geologic  time.  The  same  material 
has  been  laid  down  and  removed  again  and  again,  so  that  an  estimate  of  the 
time  that  it  would  take  to  deposit  the  materials  of  the  sedimentary  rocks  as  we 
know  them,  gives  but  a  very  slight  clew  to  the  time  since  the  beginning  of  their 
deposition. 

We  conclude,  therefore,  that  all  efforts  to  deduce  from  the  above  data  any 
definite  estimate  of  the  age  of  the  earth  in  years,  are  futile;  and  all  conclusions 
drawn  from  such  calculations  are  fallacious  and  misleading.  In  the  beginning 
of  this  article  we  spoke  of  the  probable  fluid  condition  of  the  earth  :  but  if  this 
theory  is  correct,  it  is  evident  that  that  is  not  the  beginning  of  the  earth's  his- 
tory. The  same  reasoning  that  would  demand  such  a  condition,  would  lead  us 
on  to  a  period  when  this  same  matter  was  in  a  gaseous  state;  when  as  incandes- 
cent gaseous  matter,  it  was  expanded  in  space.  But  supposing  this  to  have  been 
the  true  history  of  this  world,  it  is  evident  that  no  data  exist  on  which  to  found 
any  estimate  of  time  as  applied  to  this  stage  of  its  existence.  It  is  only  when  it 
has  reached  a  liquid  condition  that  any  basis  is  furnished  for  a  calculation  of  time 
as  applied  to  its  history. 

Different  scholars  have  attempted  a  calculation  of  the  age  of  the  earth  from 
the  rate  of  cooling  of  heated  bodies  exposed  to  a  cold  atmosphere.  But  the 
various  elements  entering  into  the  mathematical  analysis  of  this  problem,  are  so 
numerous  and  uncertain,  that  there  is  no  agreement  in  the  conclusions  arrived 
at.  These  conclusions  vary  from  160,000,000  to  600,000,000  of  years  as  the 
probable  time  required  to  bring  the  earth  from  a  fluid  state  to  its  present  con- 
dition. 

From  all  the  foregoing  considerations  we  are  led  to  the  conviction  that 
though  the  earth  has  existed  for  an  inconceivable  length  of  time,  yet  from  the 
data  at  command  it  is  impossible  to  reduce  it,  even  approximately,  to  years;  that 
these  unmeasured  and  unmeasurable  years  are  known  only  to  Him  who  is  from 
everlasting  to  everlasting,  yesterday,  to-day,  and  forever. 

CaRon  City,  Col.,  January,  1885. 
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ON  THE  WASHBURN  BIOLOGICAL  SURVEY  OF  KANSAS. 

F.    W.    CBAGIK,  SC.  B. 

It  is  proposed  to  conduct,  under  the  auspices  of  Washburn  College,  an  in- 
formal biological  survey  of  Kansas.  The  work  has  already  been  in  progress  for 
some  months,  and  will  probably  require  five,  and  perhaps  ten,  years  for  the  ac- 
complishment of  its  objects. 

While  the  mo^e  popular  portions  of  our  fauna  and  Bora,  and  particularly 
our  birds,  insects,  and  flowering-plants,  have  been  studied  by  Profs.  Snow,  Pop- 
enoe  and  Carruth,  Col.  Goss,  and  others,  no  attempt  has  hitherto  been  made  »t 
a  systematic  survey  of  the  entire  field  of  Kansas  botany  and  zoology.  The  work 
now  proposed,  while  placing  our  State  in  a  position  where,  as  regards  our  kDosl- 
edge  of  its  natural  history  (geology  excepted),  it  will  compare  well  with  its  oldfl 
sisters  in  the  Ekst,  will  present  to  science  the  facies  of  a  typical  prairie  fautd 
and  flora,  will  serve  to  define  more  clearly  the  relations  of  the  Eastern,  CeDtral, 
Sonorao  and  Austroriparian  faunal  regions,  and  cannot  fail  to  throw  other  iiopa- 
tani  iight  upon  the  subject  of  bio-geography  and  variation. 

We  have  said  "geology  excepted  "  because,  while  there  are  few  Sutes  of 
whose  geology,  whether  considered  in  its  scientific  or  in  its  economic  aspect,  » 
little  is  known  as  of  that  o(  Kansas,  it  is  neither  part  nor  possibility  of  the  pres- 
ent undertaking  to  include  a  State  geological  survey.  Such  a  survey  is  impera- 
tively needed,  but  is  of  too  great  magnitude  for  private  enterprise,  and  its  execu- 
tion must  be  left  to  the  State. 

The  object  of  the  proposed  survey  is  simply  to  investigate  the  fauna  and 
flora  of  a  State  which,  together  with  Indian  Territory,  holds  the  key  to  a  more 
definite  knowledge  of  the  inter-relationship  of  four  great  faunal  regions.  It  is 
believed  that  this  object  will  commend  itself  to  all  intelligent  and  public-spirited 
citizens  of  the  State;  and  the  cooperation  of  such  is  invited  in  the  collection 
and  donation  of  specimens  of  mammals,  reptiles,  fishes,  shells,  insects,  crusla- 
ceans,  flowering  plants,  ferns,  mosses,  lichens,  Fungi,  Alga,  or,  in  short,  of  what- 
ever lines  of  material  can  locally  be  collected  to  best  advantage. 

The  progress  of  the  survey  will  be  recorded  in  the  form  of  partial  reports,  or 
contributions  and  notes,  which  will  come  from  specialists  to  whom  the  material 
brought  together  by  the  survey  will  be  submitted. 

Some  of  the  departments  are  still  unprovided  for ;  but  the  names  of  the  fol- 
lowing eminent  specialists,  whose  services  have  been  secured,  are  a  sufficienl 
•e  for  the  value  of  the  proposed  work :     For  the  fishes.  Prof.  Chas.  H. 
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Gilbett.  of  Bloomington.  Ind.;  land-shells,  Mr.  Arthur  F.  Gray,  of  lianversport, 
Mass.;  frcsh-watcr  shells,  Prof.  R.  Ellsworth  Call,  of  Des  Moines,  ]a.;  mosses, 
Mr.  Eugene  Rau,  of  Bethlehem,  Pa.;  lichens,  Mr.  H.  Wiley,  of  New  Bedford, 
Mass  ;  Aiga,  Mr.  Francis  Wolle,  of  Bethlehem,  Pa  ;  Agatkini,  Prof.  C.  H.  Peck, 
Slate  Bounist  of  New  York ;  lower  Funp,  j,  B.  Ellis,  of  Newfield,  N.  J. 

A  considerable  number  of  volunteer  resident  collectors  and  correspondents 
bavc  already  been  secured  in  various  parts  of  the  Stale,  and  it  is  hoped  that 
many  others  may  be  added.  The  following  points,  as  yet  unprovided  for  by 
resident  observers,  are  particularly  important  stations;  and  we  shall  be  glad  to 
correspond  with  any  one  who  can  represent  these  localities  for  the  survey,  or 
direct  its  attention  to  such  as  they  think  might  be  able  to  do  so:  (t)  the  Kansas 
shoK  o(  the  Missouri  River ;  (3)  the  Mariu  dcs  Cygnea  Valley,  near  the  eastern 
State  line;  valley  of  (3}  Spring  and  (4)  Arkansas  River,  near  the  southern  Slate 
line;  (5)  Medicine  Ixdge;  (6)  extreme  southwestern  Kansas;  (7)  Reptihlicao 
Valley,  near  the  west  line  of  the  State ;  (S)  Norton  County  \  (9)  Blue  River  Val- 
ley, near  the  northeia  Stale  Line. 

Correspondence  is  invited  from  all  interested  in  the  subject  of  natural  history 
in  Kansas.  Communications  and  specimens  relating  to  the  survey  should  be 
addressed  to  F.  W.  Cragin,  WaOiburn  College,  Topekn,  Kansas. 

Circulars  are  in  course  of  preparation,  giving  directions  as  lo  the  manner  of 
collection,  preservation,  and  transmitting  uf  specimens  best  calculated  to  sub- 
serve the  objects  of  the  survey,  and  these  circulars  will  be  forwarded  to  any 
address  on  application. 

Two  reports  on  the  progress  of  the  survey — published  in  the  BuUetin  »f  tht 
IVashbum  Cffllegf  Laboratery  of  Natural  Hisloiy~\tivc  ^ttx^y  been  completed, 
and  the  material  for  the  third  is  largely  in  hand. 

The  following  sketch  will  give  a  fair  idea  of  the  general  method  of  the  work 
and  of  results  thus  far  attained  and  those  still  sought : 

To  the  list  of  Kansas  mammals  as  given  by  Prof.  M.  V.  B.  Knox,  some 
years  agu,  the  survey  has  been  able  to  add  a  number  of  species,  among  the  most 
interesting  of  which,  as  considerably  extending  the  known  geographical  distribu- 
tion of  the  species,  arc  the  Mexican  Badger,  two  spe<'imen8  of  wbich  have  beeo 
found  in  central  Kansas,  and  the  Free-Tailed  Bat,  found  in  the  northeastern  put 
o(  the  State.  Both  are  southern  species  and  their  occurrence  in  Kansas  is  a  mat- 
ter of  some  surprise.  It  has  also  added  to  the  State  Fauna  the  Ceorgian  Bat, 
and  is  able  to  record  through  the  favor  of  Prof.  Snow,  the  Litlk  Shrew,  Blarina 
Partula,  from  western  Kansas.  It  would  call  attention  also  to  the  long  lost 
Black-fooied  Ferret,  or  Prairie  Pjg-Hunler,  of  western  K-insas,  whose  rediscov- 
ery was  recorded  a  few  years  since  by  Dr.  Coues,  and  would  urge  our  collectors 
and  hunters  to  keep  vigilant  watch  for  it  with  a  view  to  ascertaining  its  distribu- 
tion and  abundance  in  the  State.  Does  the  distribution  of  this  ferret  coincide 
with  that  of  the  Prairie- Dog?  The  survey  is  also  gathering  statistics  with  a  view 
to  determining  the  exact  distribution  of  the  Prairie-Dog  in  Kansas,  and  its  reU- 
tlona  to  civiltiatioo  and  agriculture.     Is  the  Prairie- Dog  favorably  or  adversely 
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affected  by  the  advance  of  civilization  upon  him  ?  Have  the  "  deserted  towos " 
of  this  animal  become  such  owing  to  a  desire  to  shun  observation  and  moIesuiioD 
by  man,  or  were  the  migrations  which  they  record  induced  by  desire  for  betla 
forage  grounds,  or  by  other  causes  ?  Items  of  information  tending  to  shed  ligbt 
upon  the  distribution,  increase,  or  extermination,  habits,  and  economic  relatioDs 
of  this  and  other  species  of  the  animals  of  Kansas  are  greatly  desired.  For  some 
of  our  species  the  historical  material  must  be  gathered  at  ooce,  or  it  will  nere 
be  fully  known.     With  birds,  as  already  intimated,  the  survey  is  not  conccrooi. 

In  Reptiles,  perhaps  the  most  interesting  discovery  is  that  of  a  second  species 
of  Green  Snake,  the  slender  Green  Snake,  Cyelapkis  astHms,  an  aDstroripariu 
species,  collected  by  Col.  N.  S.  Goss,  at  Neosho  Falls.  ICansas  is  doubtless  tbt 
northern  limit  of  this  bright-hued,  active,  southern  serpent. 

Of  Fishes  the  survey  has  made  considerable  coUecttons,  mainly  of  smaller 
fo^s.  Three  species  new  to  science  have  already  been  described  in  its  reports, 
and  the  pretty  little  Zebra  Fish  of  the  Rio  Grande  River,  known  until  recently 
by  Girard's  imperfect  description  only,  has  been  re-discovered  and  fully  describeil 
from  material  sent  from  Ellis,  Kansas,  by  Dr.  L.  Watson.  The  Zebra-Fish  bu 
since  proved  to  be  one  of  the  commonest  fishes  of  western  Kansas,  scores  having 
been  taken  from  a  little  stream  near  Garden  City  by  the  writer  in  two  days'  col- 
lecting last  August.  The  Lamprey  Eel  of  Kansas,  parasitic  on  the  Buffalo-Fish, 
etc.,  proves  to  be  usually  the  Chistnut  Lamprey,  and  the  material  collected  teods 
to  confirm  the  suspicion  expressed  by  Jordan  and  Gilbert  in  their  "Synopsis  of 
Fishes  of  North  America  "  that  this  and  the  Silvery  Lamprey  may  be  only  van^ 
ties  of  one  and  the  same  species. 

In  Insects,  the  survey  has  paid  attention  to  only  the  order  of  Locusts,  in* 
eluding  the  grass-hoppers,  locusts,  crickets,  and  "devil's  horses."  Collections 
have  been  secured  in  eastern,  central  and  western  Kansas  and  a  report  on  these 
will  appear  in  Washburn  BulUttn  No.  j. 

A  few  Spiders,  Centipedes,  and  Scorpions  have  also  been  collected  and  in 
part  determined.  Of  the  first,  the  great  "Bird  Spider  of  Texas,"  sent  us  from 
Chautauqua  County,  by  Mr.  Charles  Hosford,  is  the  most  noticeable;  and  of  the 
second,  the  long-legged  Forceps — centipede,  or  "  Carpet  Sweepwr"  {Cermatia 
forceps),  from  several  localities,  is  quite  a  unique. 

The  collection  of  .fresh-water  Crustacea  is  considerable,  but  is  yet  to  be 
studied. 

In  Mollusks,  the  survey  has  collected  about  fifty  species  of  river-  and  poDd- 
bivalves,  some  three-fourths  of  which  have  been  named,  and  about  thirty  species 
of  land  and  fresh-water  snails,  mostly  determined. 

In  Worms,  little  has  been  done ;  but  a  most  interesting  discovery  islhat  of  a 
still  unpublished  species  of  fresh-water  Polyzoan,  common  in  our  creeks,  and  the 
first,  apparently,  recorded  from  the  plains.  It  is  a  branching  form,  a  FrederutUa, 
and  its  graceful  resupinate  sprays  grow  upon  submerged  stones  and  mussel-shells. 
The  short,  stout  Hair-Worm,  Gordius  robustus,  has  been  found  in  Waubaunsee 
*  one  or  two  other  species  have  been  collected  but  not  determined. 
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No  Fresh-wiiicr  Sponge  or  Hydroid  has  fK\.  been  found  in  our  Kansas  waters. 

With  our  Rotifers  and  Risopodxi  Dothing  has  yet  bceo  done.  Some  work 
will  be  attempted  on  them  another  season. 

A  brilliaiil  red  Infusoria,  an  En^iena  whose  specific  name  now  escapes  me,  I 
found  in  AuguM,  on  a  wet  mud  Hat  by  a  shallow  pool  in  Waubaiinscc  County,  in 
luch  tnalliludes  as  lo  make  a  considerable  area  to  appear  as  though  coated  witb 
blood.  Until  witbin  a  few  years  this  genus  was  regarded  as  a  plant.  It  is  not, 
however,  the  expectation  to  undertake  much  with  the  Infusona,  as  these  are  to 
largely  cottinopolilaD  in  their  distribution. 

In  Botany  the  survey  has  concerned  itself  with  the  Cryptogams  only.  A 
narabcr  of  botanists  arc  diligently  at  work  with  the  flowering-plants,  and  it  is 
understood  that  no  less  than  Fuur  of  these  propose  to  give  us  mOependent  accounts 
of  the  phoenogamic  flora  of  Kansas,  t-'urihei  work  on  the  Phsenogams  is  there* 
fore  uncalled  for. 

In  the  Ferns,  collections  have  been  made  and  two  papers  published  which 
have  added  a  number  of  names  to  the  record  of  Kansas  species.  Amongst  these 
1  may  mention  the  luxunant  Marsh-Fern  [A.  Thelypteru),  contributed  from  Pot- 
tawatomie County  by  Mr.  A.  McMillan,  and  the  Hardy  l.ip  Fein  {Ck.  lanugineta) 
and  the  Wright  Cliff  Urake  {P.  iVfigkriaiia),  contributed  from  Ottawa  County  hj 
Mr.  C.  C.  Olney.  The  species  and  varieties  of  ferns  known  to  occur  in  Kansas 
now  number  iwenly-four. 

In  Mosses,  Fresh-water  Alga,  and  Lichena,  list*  have  been  begun,  though 
the  number  of  species  recorded  is  small,  compared  with  what  are  yet  lo  be  re- 
corded. Among  the  Alg»,  after  the  large  green  scums  of  matted  threads  {S^fv- 
gfra,  ^/^.)  common  in  pools  and  waleiing  itoughs,  the  most  conspicuous  is  per- 
haps what  may  be  called  the  "  Swimming  bell  Alga  "  {GlcMrithia  Hatans,)  which 
was  found  in  Lake  Inman  in  August,  and  which  seems  not  to  have  been  pre- 
viously detected  in  western  North  .America.  The  gelatinous  frond  of  this  plant 
has  at  iirst  the  form  of  an  inverted  saucer  or  shallow  cup,  with  margin  rolled  m 
beneath.  After  this  has  attained  a  length  of  two  or  iliree  inches  it  seiwlB  oat 
long  finger  like  lobes  and  becomes  very  irregular  in  form,  the  entire  plant  some- 
times attaining  a  length  of  two  or  three  feet.  The  resemblance  in  general  habit 
of  the  young  "blubber-cups"  to  certain  ol  the  curious  jelly-fish  known  to  the 
mariner  as  "sea-blubbers"  at  once  suggests  itself,  though  we  must  not  took  for 
tentacles  nor  scrutinize  in  any  way  too  closely;  and,  as  they  Boat  in  the  open 
spaces  left  by  the  confused  colony  of  brown,  long-fingered,  older  fronds,  it  isosy 
to  fancy  iheoi  such,  floating  among  the  seaweeds  of  some  quiet  bay.  Thus  do 
the  tnsigniflcant  lakelets  of  the  plains  in  the  heart  of  a  great  continent  simulate 
scenes  of  the  ocean. 

In  Fungi,  the  survey  has  collected  over  two  hundred  species,  mainly  non- 
parasitic, of  which  nearly  all  have  been  reported  in  the  IVashburn  BuUttims.  In 
this  deparimeni  of  the  work,  Prof.  W.  A.  Kellerman  of  the  Stale  Agriculmral 
College  cooperates  and  has  reported  about  one  hundred  eighty  species  of  jtara- 
sitic  fungi  and  thirty-two  miscellaneous.     Making  allowance  for  the  few  species 
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common  to  thcK  lists,  the  number  of  fungi  thus  fir  determined  in  Kansas  is  about 
four  hundred,  a  considerable  number  among  them  new  to  sdence.  The  nonber 
of  perishable  fungi  collected  but  not  determined  wonld  doabtless  double' tlm 
number;  and  the  number  of  fungi  that  occur  in  the  State  is  probably  not  short (tf 
two  thousand. 

Such  are  some  of  the  results  that  up  to  this  time  have  been  gmined  towud 
the  development  of  the  knowledge  of  the  botany  aad  zodlogy  of  Kansas.  Mndi 
remains  to  be  done  and  it  is  hoped  that  the  aid  of  every  observer  in  Kansas  will 
be  heartily  extended  to  the  survey  so  that  the  results,  based  upon  an  ubundasce 
of  material,  may  be  full  and  conclusive ;  a  credit  alike  to  the  collaborators  and 
to  the  State. 
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VELOCITY.— III. 

EDGAR   L.    LARKIN. 

Motion  in  the  Sidereal  Structurk. — In  (I),  this  Review,  Volume  VII, 
page  764,  we  presented  the  fact  that  a  body  falling  on  a  straight  line  from  u 
infinite  distance  to  the  Sun,  not  meeting  resisting  medium,  will  strike  with  1 
velocity  of  382,956  miles  per  second.  This  is  the  maximum  velocity  that  can 
be  imparted  to  a  falling  mass  by  the  attraction  of  the  Sun  and  in  these  notes  is 
termed  G.  It  is  the  most  valuable  constant  in  nature  yet  detected  by  math^ 
maticians.  By  its  use,  rates  of  motion  generated  by  solar  gravity  in  the  remotest 
solitudes  of  space  can  be  computed  with  little  work. 

Since  G^velocity  of  impact  or  the  Sun  from  infinite  distance,  terminal  mo- 
tion from  any  finite  distance  can  be  determined  with  ease  by  means  of  G  in  sim- 
ple formulas.  On  page  766  we  made  calculation  of  velocities  of  collision  from 
several  finite  distances  ranging  between  i  and  10,000,000  solar  radii.  Because 
it  is  difficult  for  cosmic  mavises  to  strike  the  Sun,  few  collide  while  many  dish 
around  it  on  orbits,  we  gave  (Volume  VIIl,  page  188,)  velocities  of  bodies  that 
escape  collision  and  retreat  to  interstellar  voids.  These  discussicos  relate  to 
motion  displayed  near  the  Sun;  but  we  desire  to  make  research  on  velocities 
observed  in  that  small  part  of  the  sidereal  edifice  visible  in  telescope. 

Assume  a  stone  at  rest  at  an  infinite  distance  from  the  Sun,  and  let  it  fall  on 
a  straight  line,  then  since  we  know  G,  the  velocity  of  the  falling  body  while  pass- 
ing a  point  at  any  finite  distance  can  be  determined  by  making  G  a  factor. 

Thus : — if  a  mass  from  infinite  distance  approach  the  Sun,  its  velocity  at  any 
finite  distance  expressed  in  solar  radii  is  equal  to  G  multiplied  by  the  square 
root  of  the  quotient  obtained  by  dividing  the  distance  by  its  square.     If  we  call 
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t^he  radius  of  th«  Sun  r,  th«  Earth's  distance  »  sur,  whose  square  ^45973. 
TTien — 3 i4-;-4597Z=. 046638  whose  square  root^. 068*9X383. 956=36.15  miles 
per  second  velocity  acquired  by  ihc  mass  at  tlie  orbii  of  ihe  Earth  on  arrival  from 
a  distance  iha^i  is  infinite.  Solar  gravii)r  acts  on  all  aosmical  bodies,  which  would 
move  toward  the  Sun  unless  reslruioed  by  an  opponent  able  to  counteract  attrac- 
tion. Such  energy  is  centrifugal  tendency,  a  iendcnc>  generated  by  velocity. 
It  is  Icnown  how  great  orbital  motion  is  required  to  evolve  centrifugal  tendency 
equal  to  gravity  at  any  distance ;  hence  the  ratio  of  such  velocity  to  velocity  de- 
rived from  fall  from  infinite  distance  can  be  ascertained. 

Having  found  this  ratio,  it  can  be  extended  to  any  depth  of  space,  and  motion 
computed.  If  a  body  revolve  around  the  Sun  with  velocity  sufficient  to  cause 
centrifugal  tendency  to  equal  ceniripeiaJ,  such  velocity  is  equal  to  G  multiplied 
by  the  square  root  of  the  quotient  obtained  by  dividing  the  distance  at  which  it 
revolves  by  ht'kt  its  square.  We  have  for  the  motion  of  ihc  Earth— twice  the 
square  of  114^1945,  when  ji4-H9i945^ooa33J  whose  square  root  ^.0483X 
383.956^18.49  miles  per  second  orbiul  velocity  necessary  10  keep  it  from  fall- 
toward  Ihe  Sun.  But,  s6.i5-?-iS.49=i. 414213,  hence  the  sought  for  ratio  of 
orbital  velocity  at  a  distance  of  revolution  where  such  motion  evolves  centrifugal 
tendency  equal  to  gravity,  is  to  velocity  of  fall  ot  the  same  distance  from  the  3ili> 
of  a  falling  body  that  begun  its  fall  at  an  infinite  distance  as  1  ts  to  1.414213. 

Now,  1.414313  IK  the  square  root  of  1,  hence  this  ratio  of  velocities  must  be 
correct,  for  if  we  take  Ihe  sqtAre  roots  of  quotients  derived  from  dividing  a  num- 
ber by  the  square  and  twice  the  square  of  another,  this  relation  of  roots  must 
inevitably  obtain.  This  ratio  may  be  said  to  be  a  characteristic  of  gravity  and 
mo'ion  and  exists  wherever  matter  does,  or  is  at  hberiy  to  move  in  obedience  to 
gravitation.  T.ei  us  again  note  from  I  and  II  the  properties  of  this  square 
root  of  2.  If  we  should  dig  a  well  from  the  surface  to  ihc  centre  of  the  Sun 
and  drop  in  a  .scone,  it  would  reach  the  centre  with  a  velocityof  370.79  miles 
per  second.  But  this  is  equal  10383.956-^-3.41411],  whence  a  mass  falling  from 
the  surface  to  the  centre  of  the  Sun  will  acqure  seventy  per  cent  of  the  velocity 
attained  on  reaching  the  solar  surface  had  it  been  falling  since  the  "  beginning." 
Again — a  body  taken  into  space  distant  1  radius  of  the  Sun  and  let  fall,  wilt  make 
impact  with  this  same  velocity— 270.79  miles  per  second.  Or, — a  stone  a  few 
mites  above  ihe  Sun's  surface  (in  al»ence  of  retarding  matter)  having  orbital 
veIocity^i7o.79  miles  per  second,  will  not  fall  but  make  revolution  like  a  satel- 
lite^ or  should  the  Sun's  equator  revolve  with  that  rate,  masses  lying  upon  the 
surface  would  be  without  weight.  If  a  comet  move  with  velocity  equal  to  the 
square  root  of  1, — velocity  of  a.  planet  at  same  distance  where  centrifugal  tend- 
ency and  gravity  balance,  beinR  c<iual  to  1,  then  will  the  comet  pass  round  the 
Sun  and  retire  never  to  reiutn.  Should  its  motion  lie  less,  say  1.3$  or  similar 
velocity,  then  it  will  fall  on  some  form  of  ellipse  and  make  future  circuits.  In 
short — velocity  on  closed  is  to  velocity  on  open  conies ;  or  orbiul  velocity  at  finite 
is  to  velocity  of  fall  from  infinite  distance  as  i  is  to  1. 414313.  We  extend  this 
principle  to  thesidereal  heavens  seeking  to  learn  what  rate  of  motion  solar  gravity 
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is  able  to  cause  among  other  suns  so  distant  that  their  light  requires  centuries  to 
traverse  the  mighty  wastes  between.  We  present  this  table  of  di^ances  and  fC- 
locities.  Column  I  gives  distances  from  the  Sun's  centre  in  trillions  of  miles,  II, 
orbital  velocities  in  miles  per  second  of  bodies  in  revolution  around  the  Sun  where 
centrifugal  tendency  equals  gravity;  III,  same  in  miles  per  hour;  IV,  iailing ve- 
locities acquired  by  bodies  that  fall  from  infinite  distance,  on  arrival  at  orbits  of 
revolving  bodies ;  V  same  in  miles  per  hour : 


I. 


II. 


in. 


IV. 


V. 


Orbllal  VelocllleH, 

8iiIIi«, 

FftUlnc  VelooltlM, 
auea 

Same, 

MIlPH 

Mllea 

MllM 

DlHtance. 

per  aeooDd. 

per  hour. 

p«r  •«ooDd. 

per  tioar 

I. 

.1788 

644- 

.253 

910. 

5- 

.0797 

287. 

.1125 

406. 

10, 

■0563 

203. 

,0797 

287. 

i6. 

.04474 

161. 

. 0632  7 

228. 

20. 

•°l') 

140. 

.0563 

203. 

3a- 

.03163 

114. 

.04474 

161. 

40. 

■03757 

99. 

■039 

140. 

64. 

.0224 

80. 

.03163 

114. 

80. 

.019 

68. 

■02757 

99- 

128. 

.0158 

57- 

.0334 

So. 

»56- 

,01117 

40. 

■0158 

57. 

S>»- 

.0079 

28. 

■.  0 1 1 1 7 

40. 

1,024. 

.005586 

30. 

.0079 

28. 

2,048. 

.0039 

M- 

■005586 

20. 

4,096. 

.00276 

10. 

.0039 

14. 

8,192. 

,00195 

7- 

,00276 

10. 

16,384. 

.00138 

5. 

.00195 

7. 

This  table  was  calculated  by  employing  G  once  to  find  falling  velocity  at  five 
trillion  miles  as  indicated  in  formula.  This  was  all  that  was  required  for  having 
falling  velocity  at  a  given  distance,  orbital  velocity  was  obtained  directly  by 
dividing  by  1.4142)3.  Both  velocities  being  known,  the  whole  table  may  be 
made  in  a  short  time  by  simple  division,  or  by  proportion  or  by  interpolating. 

Thus:  orbital  at  five,  is  the  same  as  falling  ve!ocity  at  ten  trillion  miles,  and 
so  on.  This  must  be  true  since  velocity  at  a  distance  divided  by  the  square  root 
of  2  equals  velocity  at  twice  the  distance,  a  result  that  obtains  because  gravity 
varies  inversely  as  the  square  of  distance.  But  one  cannot  fail  being  impressed 
with  the  majesty  of  the  Sun,  or  his  mighty  powei  of  attraction. 

We  see  that  a  body  distant  twenty  trillion  miles  must  move  with  a  velocity  of 
.039  miles  per  second  or  140  miles  per  Hour  in  direction  at  right  angles  to  radius 
vector,  or  it  is  falling  toward  the  Sun.  But  twenty  trillion  miles  is  the  distance  of 
Alpha  Centauri,  the  nearest  star.  Ignoring  the  mass  of  Alpha  Centauri  let  us 
call  it  a  material  point,  then  it  has  this  velocity  which  is  at  a  minimum,  and  its 
path  is  curved  this  way.     This  follows  unless  indeed,  there  is  on  the  other  side 
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of  Alpha  a  Sun  more  massive  than  our  own.  If  there  is,  then  Alpha  of  the  Cen- 
taur docs  not  traverse  a  path  of  ngular  curvature.  Neither  does  any  other  Sun 
owing  to  mutual  attraction.  Assigning  to  the  nearest  sun  to  ours  a  mass  eqnal  to 
the  solar,  assume  our  Sun  to  dwindle  to  a  point,  then  its  minimum  velocity  is  140 
miles  per  hour. 

Continuing  research,  let  us  recede  to  forty  trillion  miles,  when  we  find  that 
a  mass  there  must  move  on  an  orbit  ninety-nine  miles  per  hour  or  fail  toward  the 
Sun.  Seeking  to  escape  solar  gravity  we  sink  in  space  to  the  appalling  depth  of 
13,384  trillion  miles,  when  behold!  we  still  are  dominated  by  his  colossal  power. 
Indeed !  a  sun  at  that  distance  of  must  fly  on  a  gigantic  curve  five  miles  per  hour  or 
yield  to  solar  force  and  fall.  Or,  having  reached  that  point  from  infinite  distance 
its  falling  velocity  would  be  seven  miles  per  hour.  Light  requires  2,880  years  to 
traverse  16,384  trillion  miles.  But,  a  sun  at  that  distance  may  not  obey  ours,  its 
varying  path  may  be  determined  by  others  nearer  or  more  massive,  and  by  none 
of  these  long  at  a  time,  since  all  suns  shift  position.  Some  suns  are  seen  to 
move  with  greater  velocity  than  theory  demands,  hence  let  us  make  further  re- 
search in  this  exciting  field. 

New  Windsor,  III.,  January,   1885. 


CAUSE  OF  SOLAR  HEAT. 

PROF.    RICHARD  A.    PROCTOR, 

Professor  Young,  of  Princeton,  in  a  recent  address  at  Philadelphia,  expressed 
his  belief  that  the  contraction  theory  of  the  sun's  heat  is  the  true  and  only  avail- 
able theory.  I  believe  so,  too,  and  my  object  in  the  present  paper  is  to  dwell 
upon  the  significance  and  interest  of  this  remarkable  interpretation  of  the  solar 
mechanism. 

Of  course  it  is  known  to  all  that  the  old  theory  according  to  which  the  sun's 
heat  is  due  to  combustion  ("doubt  that  the  sun  is  fire,"  said  Shakespeare,  as  if 
the  doubt  was  the  quintessence  of  absurdity)  has  long  since  been  rejected  as  futile. 
A  mass  of  the  best  combustible  material,  equal  to  the  sun  in  quantity,  would  be 
burned  out  at  his  actual  rate  of  emission — if  it  could  burn  right  out — in  about 
five  thousand  years.  In  like  manner  the  idea  of  the  sun  as  an  intensely  hot  body 
simply  radiating  its  heat  into  space,  as  a  piece  of  white-hot  iron  does,  without  any 
process  of  combustion,  has  had  to  be  rejected.  Even  if  ihe  sun  were  formed  of 
matter  possessing  the  high  specific  heat  of  water  which  has  the  remarkable  prop- 
erty of  giving  out  more  heat  in  cooling  than  any  other  natural  substance  known 
(and  only  one  or  two  artificial  substances  surpass  it  in  this  respect),  even  then 
the  sun's  emission  of  heat  at  his  present  rate  would  not  cover  more  than  about 
5,500  years.  Processes  of  chemical  change  have  been  suggested  as  affording  the 
true  source  of  solar  heat ;  but  they  in  turn  have  had  to  be  rejected  as  altogether 
insufScient.     It  is  unnecessary  to  touch  on  the  supposed  origin  of  solar  heat  in  the 
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gatheriog  Id  of  metemic  bodies,  for  in  reality  this  procets  beloogi  to  the  contru- 
tion  theory;  it  )uu,  however,  been  abundantly  demonstrated  that  the  actml 
amount  of  sun  heat  which  could  be  derived  from  the  drawing  in  of  matter  nov 
outside  the  solar  globe  can  be  but  very  smalL  We  are  left,  in  fine,  no  recourse— 
so  far  as  our  present  knowledge  extends — but  to  regard  the  process  of  contractioD 
taking  place  within  the  solar  globe  as  the  true  source  of  all  or  very  nearly  all  tlie 
heat  and  light  which  the  sun  emits,  and  therefore  of  every  form  of  force  and  life 
on  this  earth  and  on  whatever  other  members  of  the  solar  system  may  be  the 
abode  of  life  or  a  scene  of  the  display  of  any  forms  of  force  not  derived  from 
internal  heat  and  energy. 

But  now  at  the  very  outset,  what  a  mighty  mystery  is  thus  unveiled  I  II 
seemed  wonderful  enough  to  recognize  in  what  we  fondly  call  inert  matter  the 
source  of  the  energies  which  guide  the  heavenly  bodies  in  their  motions.  I  know 
indeed  nothing  more  mysterious  (more  hopelessly  mysterious,  one  might  say,  if 
one  could  limit  the  possibilities  of  future  research)  than  the  mystery  of  gravi^.  It 
has  been  said,  and  truly  said,  that 

Nature  and  Nature's  lam  lay  hid  in  night, 
God  said,  "  Let  Newton  be,"  and  all  was  lighL 

All  was  indeed  light  where  before  men  had  been  groping  in  darkness.  But 
■outside  the  region  where  they  had  thus  been  searching,  far  vaster  regions  of  dark- 
ness were  revealed.  A  veil  was  lifted  and  one  of  nature's  mysteries  was  interpre- 
ted, but  a  more  impenetrable  veil  was  seen  beyond,  which  as  yet  no  man  has 
even  hoped  to  lift.  What  greater  mystery  can  there  be  than  this,  that  matter 
acts  where  it  is  not  ?  The  sun  on  the  earth  and  all  his  planets,  the  earth  on  the 
moon,  Jupiter  and  Saturn  on  their  world  systems,  planet  on  planet,  star  on  star, 
nay,  every  particle  of  matter  on  every  other  throughout  infinity  of  space.  And 
not  only  so,  but  time  apparently  annihilated  as  well  as  distance.  For  it  has  been 
shown  that  unless  the  force  of  gravity  traversed  distance  with  far  greater  velocity, 
nay,  with  many  times  the  velocity  of  light  (187,000  miles  per  second),  the  whole 
mechanism  of  the  solar  system  would  long  since  have  gone  wrong.  Nor  has  it 
yet  been  shown  how  minute  the  time  intervals  are  in  which  practical  infinities  of 
■distance  are  traversed  by  this  all-pervading  attractive  action. 

And  now  we  find  that  not  only  is  "  inert"  matter  thus  intensely,  one  may 
say  infinitely,  energetic,  as  a  cause  of  motion,  but  that  it  is  the  real  source  of  the 
light  and  heat,  which  are  in  effect  the  very  life  of  the  universe  itself.  Within  oar 
own  earth,  the  movements  we  call  earthquakes,  as  well  as  all  such  disturbances  as 
volcanic  eruptions,  geysers,  and  so  forth,  are  all  primarily  due  to  the  process  of 
steady  contraction  taking  place  under  the  action  of  terrestrial  gravity,  though  of 
course  the  proximate  cause  of  each  such  disturbance  is  the  heat  generated  during 
the  process  of  contraction.  In  each  planet,  no  doubt,  similar  processes  are  tailing 
place,  with  greater  or  less  energy  according  as  a  planet  is  younger  or  older.  And 
now  we  see  the  mighty  mass  of  the  sun,  steadily  by  its  gravitating  energy  gene- 
t,  whose  emission  is  in  fact  the  very  life  of  the  solar  system.      In  other 
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words,  there  resides  in  mere  matter,  tn  what  we  have  so  long  and  bo  idly  c&lled 
inert  nialier,  the  real  source  of  every  kind  of  movement,  of  every  kind  of  life, 
within  the  universe  ttsclf.  For,  what  is  true  of  our  sun  is  true  of  his  fellow  suns, 
the  stars;  not  only  of  the  thousands  we  sec,  but  of  the  lens,  ihc  hundreds  of 
roiUions  revealed  by  the  telescope,  and  of  the  millions  of  millions  of  galaxies  of 
suns  which  doubtless  exist  beyond  the  domain  surveyed  by  our  most  powerful 
telescojies. 

Uut,  turning  from  (his  stupendous,  one  may  truly  say,  thiii  awful  mystery, 
which  seems  to  present  gravitation  as  in  a  sense  associated  directly  with  the  great 
lirsl  cause,  wc  note  that  there  are  many  minor  mysteries  about  the  theory  that 
solar  gravitation  is  (he  true  source  of  solar  heat. 

In  the  lirst  place,  many  find  it  difficult  to  understand  liow  the  shrinkage  of 
even  solid  matter,  stili  less  thai  of  vaporous  matter,  can  lead  to  the  generation  of 
heat.  Yet  in  reality,  to  any  one  who  rightly  apprehends  Ihe  principle  of  the  con- 
servation of  energy,  it  will  be  obvious  that  the  heat  generated  as  the  solar  gravity 
draws  inward  any  portion  of  his  envelope  of  vapors,  and  in  so  doing  necessarily 
diminishes  the  volume  of  that  portion,  must  be  exactly  the  equivalent  of  the  heat 
which  would  be  required  to  reverse  the  process,  and  so  to  restore  by  expansion 
that  portion  of  vaporous  matter  to  its  original  volume.  A  real  difliculty  arisesfor 
a  niMiient  wh<n  we  inquire  why  the  heat  generated  momentarily  by  the  forces 
tending  to  produce  contraction  is  not  momentarily  employed  in  producing 
equivalent  counter  expansion,  We  must  remember,  however,  that  a  portion  of 
the  heat  generated  must  necessarily  be  radiated  away  into  space,  simply  because 
it  is  exposed  tn  the  cold  of  space.  One  may  compare  the  case  lo  that  of  a  pump 
so  constructed  that  if  all  the  water  raised  remained  in  a  ceriian  vessel  round  the 
place  of  exit,  the  weight  of  water  would  serve  as  a  source  of  power  to  keep  the 
pump  working.  In  such  a  case,  were  friclioo  entirely  gotten  rid  of.  the  pump 
would  work  forever.  But  if  the  vessel  were  perforated  so  that  all  the  lime  a 
portion  of  the  water  escaped,  this  would  no  longer  happen.  The  heat  constantly 
generated  by  the  enforced  process  of  solar  contraction  does  in  part  escape;  a 
portion  continually  undoes  part  of  the  work  of  contraction  by  causing  expansion, 
but  the  portion  which,  as  wc  i^cc  and  feel,  is  continually  escaping  from  the  sun, 
caoses  a  portion  of  the  contracticn  to  remain  uncompensated.  Thus  the  sun,  as 
a  vhole,  continues  steadily  contracting  and  steadily  emitting  heat.  Nor  will  he 
cease  to  contract  until  he  ceases  to  emit  light  and  heat,  or  in  other  words,  until 
he  ceases  to  be  the  beneficent  light-giving  center  of  the  solar  system. 

But  the  most  perplexing  mystery  in  connection  with  the  contraction  theory 
of  the  sun's  heat  is  that  the  sun  and  the  earth  seem  to  tell  a  dilTerenl  story  ia 
regard  to  the  amount  of  heat  which  has  been  poured  forth.  Judging  from  Ihe 
sun's  apparent  size,  it  would  seem  as  though  not  more  than  30,000,000  of  years 
of  solar  work,  at  the  sun's  present  rate  of  working,  could  possibly  have  been 
done  ;  for  if  he  had  gathered  io  his  mass  from  any  distances,  however  large,  that 
would  be  the  absolute  maxim  of  energy  represented  by  the  process  of  contraction 
(o  his  present  apparent  size.      But   the  earth's  crust  seems  to  tell  us  of  a  much 
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longer  period  of  sun  work  than  this.     If  Dr.  CroH,  of  Glasgow,  whose  results  Sir 
Charles  Lyell  accepted,  has  rightly  estimated  the  amount  of  work  so  done  on  the 
earth,  it  can  not  represent  less  than  one  hundred  millions  of  years  of  sun  work. 
How  can  we  explain  the  discrepancy  ?     Prof.  Young  accepts  the  sun's  evidence 
as  it  stands,  making  only  the  provision  that  if  in  past  ages  the  sun  was  exposed  to 
some  violent  shock,  as  by  collision  with  another  sun,  more  heat  would  have  been 
generated.     Dr.  Croll  takes  the  earth's  evidence  alone,  and  considers  that  there 
must  have  been  such  collision.     For  my  owp  part,  I  consider  it  clearly  proved  in 
other  ways  (and  it  comes  in  well  to  remove  this  particular  difficulty)  that  the  sud's 
real  globe  is  very  much  smaller  than    the  globe  we  see.     In  other  words,  tlie 
process  of  contraction  has  gone  on  further  than,  judging  from  the  sun's  appaieac 
size,  we  should  suppose  it  to  have  done,  and  therefore  represents  more  sun  work. 
According  to  this  view,  however,  the  sun's  future   would  last  many  millions  or 
years  less  than  it  would  if  his  apparent  size  is  not  far  from  his  real  size,     but  ibe 
limited  allowance  of  future  work  we  should  assign  to  him — a  few  millions  of  years' 
work  at  the  outside—  is  estimated  on  the  assumption  that  only  such  densities  as  we 
recognize  in  terrestrial  substances  can  be  attained  within  the  sun's  mass.     It  may 
well  be  that  under  the  conditions  there  existing,  matter  may  attain  densities  fir 
greater  than  we  find  here.     If  so,  the  sun's  duration  as  the  life-giving  center  ofa 
family  of  worlds  may  be  far  greater  than  has  hitherto  been  supposed. — ^ew  Ycri 
Tritune. 


SUN  AND  PLANETS  FOR  FEBRUARY,  1885. 

W.     DAWSON,    SPICELAND,    IND. 

The  Sun's  R.  A,  at  noon,  February  ist,  is  iih.  jm.;  and  Declination  16" 
54'  S.,  making  the  day  about  filty  minules  longer  than  December  31st,  when  the 
Sun's  Declination  was  2^%°  S.  Spots  on  the  Sun  were  few  and  small  in  the 
first  half  of  January.     Two   pretty  good-sized  ones  near  east  edge  on  the  17th. 

The  planet  Saturn  occupies  pretty  nearly  the  same  place  among  the  stars 
that  it  did  in  December  and  January — rather  more  west.  Its  retrograde  motion 
continues  very  slowly  til!  the  i6th,  when  it  assumes  the  eastern,  or  direct,  motion 
of  R.  A.  The  ring  is  now  about  its  widest  and  will  continue  so  with  little  dimi- 
nution for  several  months.  It  souths  at  8:16  P.  M.  on  the  1st,  and  at  6:30  on 
the  aSth. 

Jupiter  rises  at  7:00  P.  M.  on  the  ist,  some  north  of  east.     It  is  very  bright 

and  can  easily  be  known  from  any  other  star;     Regulus  in  the  Sickle  is  a  few 

degrees  above  this  planet.     They  will  be  near  together  in  latter  part   of  March, 

niter  will  be  in  opposition  to  the  Sun  on  the  19th  of  February,  and  its  motion 

(trograde,  which  accounts  for  its  approach  to  Regutus. 

Any  person  having  a  telescope,  or  even  a  spy-glass,  will  be  interested  in  ob- 
TiDg  this  great  planet  with  its  moons  and  belts,  now  it  is  so  near  us  in  the 
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evening.     Mars  comes  in  conjunction  with  the  Sun  (on  the  other  side)  in  the 
morning  of  the  nth. 

Venus  is  still  a  ]ow  Morning  Star  away  southeast.  Mercury  will  be  just 
south  ofit  on  the  nth.  Uranus  is  still  between  Eta  and  Gamma  Virginis.  Nep- 
tune is  nearly  where  it  has  been  for  several  months,  a  few  degrees  southwest  of 
Pleiades. 


METEOROLOGY. 


METEOROLOGICAL  SUMMARY  FOR  THE  YEAR  1884. 

PROF.    F.   H.   SNOW,   UNIVERSITY  OF  KANSAS. 

The  most  notable  features  of  the  year  1884,  as  observed  at  Lawrence,  were 
the  low  mean  temperatures  of  the  spring,  summer,  and  winter  months ;  the  high 
mean  temperature  of  the  autumn  months;  the  very  large  rainfall,  which  came 
within  half  an  inch  of  the  extraordinary  precipitation  of  the  year  1876;  the  un- 
usual percentage  of  cloudiness;  the  low  velocity  of  the  wind;  the  decided 
preponderance  of  south  winds  over  north  winds;  and  the  increased  percentage  of 
atmospheric  humidity. 

Temperature, — Mean  temperature  of  the  year,  51.30°,  which  is  a.-ii" 
below  the  mean  of  the  sixteen  preceding  years-  The  highest  temperature  was  98*, 
on  July  8;  the  lowest  was  21.5°  below  zero,  on  Ihe  5ih  of  January,  giving  a 
range  for  the  year  of  119.5".  Mean  at  7  A.  M.,  45.69°  ;  at  z  P.  M.,  59  40°;  at 
9  P.  M.,  50.04°. 

Mean  temperature  of  the  winter  months,  24.19°,  which  is  5.71°  below  the 
average  winter  temperature;  of  the  spring,  51.41",  which  is  2.41°  below  the 
average  ;  of  the  summer,  73.05",  which  is  3.05°  below  the  average  ;  of  the  autumn, 
56  59°,  which  is  3.01°  above  the  average. 

The  coldest  month  of  the  year  was  January,  with  mean  temperatiire  20. 99° ; 
the  coldest  week  was  January  1st  to  7th,  mean  temperature  0.07°  below  zero ;  the 
coldest  day  was  January  5th,  mean  temperature  12°  below  zero.  The  mercury 
fell  below  zero  fourteen  times,  of  which  seven  were  in  January,  one  in  February, 
and  six  in  December. 

The  warmest  month  was  July,  with  mean  temperature  76.93°;  the  warmest 
week  was  July  20th  to  a6th,  mean  79.66°  ;  the  warmest  day  was  July  8th,  mean 
80.37°.  The  mercury  reached  or  exceeded  90°  on  twenty  days  (one  less  than 
half  the  average  number),  viz.,  two  in  June,  ten  in  July,  three  in  August,  and 
five  in  September. 

The  last  hoar  frost  of  spring  was  on  April  24th  ;  the  first  hoar  frost  of  autumn 
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was  on  October  8th,  giving  an  interval  of  167  days,  or  nearly  six  months^  entirctf 
without  frost.     The  average  interval  is  154  days. 

The  last  severe  frost  of  spring  was  on  April  8th ;  the  first  severe  frost  of 
autumn  was  on  the  33d  of  October ;  giving  an  intenrai  of  198  dayv,  ox  neatlj 
seven  months,  without  severe  frost.  The  average  interval  is  199  days.  No  frost 
during  the  year  caused  damage  to  crops  of  grain  and  fruit.  The  low  temperatnret 
of  January  were  generally  destructive  to  peach  buds. 

Rain. — The  entire  rainfall,  including  melted  snow,  was  43.70  inches,  which 
has  been  but  once  exceeded  on  our  seventeen  years'  record  (in  1876)  and  is  9.05 
inches  above  the  annual  average.  Either  rain  or  snow,  or  both,  in  measurable 
quantities,  fell  on  115  days — eleven  more  than  the  average.  On  nine  other  days 
rain  or  snow  fell  in  quantity  too  small  for  measurement. 

There  was  no  approach  to  a  droutb  during  the  year,  the  longest  inteml 
without  rain  in  the  growing  season  being  thirteen  days,  from  July  30  to  August  12. 

The  number  of  thunder  showers  was  thirty-five.  There  was  but  one  light 
hail  storm  during  the  year — on  May  17th, 

Snow, — The  entire  depth  of  snow  was  29  inches,  which  is  8.62  inches  above 
the  average.  Of  this  amount  twelve  inches  fell  in  January,  two  inches  in  Feb- 
ruary, one  inch  in  March,  six  inches  in  April,  one  and  a  half  inches  in  November, 
and  six  and  a  half  inches  in  December.  Snow  fell  on  twenty-one  days.  The 
last  snow  of  spring  was  on  April  3  ist ;  the  first  snow  of  autumn  was  on  November 
i8th — ten  days  later  than  the  average  date. 

Face  OF  THE  Skv. — The  mean  cloudiness  of  the  year  was  47.56  per  cent, 
which  is  3.09  per  cent  above  the  average.  The  number  of  clear  days  (less  than 
one.  third  cloudy)  was  146;  half  clear  (from  onetotwo-thirdscloudy)  116;  cloudy 
(more  than  two-thirds)  104.  There  were  seventy-five  days  on  which  the  cloudi* 
ness  reached  or  exceeded  80  per  cent.  There  were  thirty-three  entirely  clear* 
and  forty-three  entirely  cloudy  days.  The  clearest  month  was  October,  with  a 
mean  of  34. 19  per  cent ;  the  cloudiest  month  was  December,  mean  66.34  per 
cent.  The  percentage  of  cloudiness  at  7  A.  M.  was  53.89;  at  3  P.  M.,  49. 76^ 
at  9  P.  M.,  39.03. 

DiRKCTiON  OF  THE  WiND. — During  the  year,  three  observations  daily,  the 
wind  was  from  the  south-west,  a66  times;  north-west,  252  times;  south-east,  301 
times;  north-east,  197  times;  south,  76  times;  north  46  times;  east  57  times; 
west  33  times.  The  south  winds  (including  south-west,  south,  and  south-east), 
outnumbered  the  north  (including  north-west,  north,  and  north-east),  in  the  ratio 
of  543  to  495. 

VsLOciTY  OP  THE  WtND. — The  number  of  miles  traveled  by  the  wind  daring 
the  year  was  131,188,  which  is  7,411  miles  below  the  annual  average  for  the 
eleven  preceding  years.  This  gives  a  mean  daily  velocity  of  358.44  miles  and  a 
mean  hourly  velocity  of  14.93  niiles.     The  highest  hourly  velocity  was  75  miles, 
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on  June  25'**;  the  highest  daily  velocity  was  990  miles,  on  the  19th  of  January  ; 
the  highest  monthly  velocity  was  14,368  miles  in  January.  The  three  windiest 
months  were  January,  March,  and  April;  the  three  calmest  months  were  June, 
July,  and  August.  The  average  velocity  at  7  A.  M.  was  14.62  miles;  at  2  P.  M., 
16.91  miles  ;  at  9  P.  M.,  14.27  miles. 

Barometer. — Mean  height  of  barometer  column,  29.1 1 1  inches,  which  is 
0.006  inch  above  the  annual  mean.  Mean  at  7  A.  M.,  29.133  inches;  at  2  P.  M., 
29.091  inches;  at  9  P.  M.,  29.109  inches;  maximum,  29.^81  inches,  on  Janiury 
4th  \  minimum,  28.451  inches,  on  March  27th  ;  yearly  range,  1.430  inches.  The 
highest  monthly  mean  was  29.333  inches,. in  February;  the  lowest  was  39.003 
inches  in  April.  The  barometer  observations  are  corrected  for  temperature  and 
instrumental  error  only. 


Relativk  Humidity. — The  average  atmospheric  humidity  for  the  year  was 
72.6;  at  7  A.  M.,  83.1 ;  at  i  P.  M.,  55.8;  at  9  P.  M.,  78.8.  The  dampest 
month  was  September,  with  mean  humidity,  77.8  ;  the  dryest  month  was  March, 
mean  humidity,  65.0.  There  were  twenty-eight  fogs  durmg  the  year.  The  lowest 
humidity  for  any  single  observation  was  15  per  cent,  on  March  1 2th. 

The  following  tables  give  the  mean  temperature,  the  extremes  of  temperature, 
the  number  of  inches  of  rain  and  snow,  the  number  of  rainy  days,  the  number  of 
thunder  showers,  the  mean  cloudiness,  ihe  relative  humidity,  the  number  of  fogs, 
the  velocity  of  the  wind,  the  mean  and  extreme  barometer  heights  for  each  month 
of  the  year  1884,  and  a  comparison  with  each  of  the  sixteen  preceding  years : 
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In  the  column  of  ntiaimuin  temperatures  a  dash  iDdicates  temperature  below 
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THE  NEW  ORLEANS  EXPOSITION. 

Editor  Review: — The  Christmas  holidays  gave  our  city  teachers  a  mucb 
needed. vacation,  which  was  improved  by  about  forty  of  us  in  visiting  the  Nev 
Orleans  Exposition.  Of  course  we  went  by  way  of  the  Memphis  Short  Line, 
with  buffet  sleepers  the  whole  distance.  As  the  ground  was  covered  with  snov 
and  ice,  and  the  mercury  only  barely  above  zero  when  we  started,  little  can  be 
said  of  the  picturesqueness  of  the  scenery,  the  charms  of  the  climate  or  the 
verdure  and  productiveness  of  the  soil  along  the  route,  either  id  Kansas,  Misuini 
or  Arkansas.  At  Memphis  we  found  the  Mississippi  full  of  heavjr  6oating  ice, 
and  from  that  city  for  the  greater  portion  of  the  way  to  New  Orleans  <AA  winter 
had  locked  everything  up  in  icy  bonds,  so  that  so  far  as  appearances  went  the 
"Sunny  South"  had  fully  acknowledged  his  sway.  A  few  holly-trees,  sonK 
pines,  some  canes,  and,  as  we  approached  the  Gtilf,  some  magnoIus~aiid  live- 
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ts,  retained  thtir  green   foliage,  otherwise  all  the  trees  were  as  bare  of  leaves 
id  the  grass  as  dead  as  in  the  North. 

Cotton  fields   here  and   there,  half  picked,  broke  the  monotony  of  dense 
jforests  and  canebrakes;  farm  houses  and  cabins  showed  themselves  at  long  inter- 
rals;  towns  and  villages  were  almost  unknown  ;  the  railway  stations  were  mostly 
RDgle  shanties  without  even  the  accompaniment  of  the  universal  saloons  and  eat- 
ing houses;  animal  life  was  scarce,  and  as  for  people,  it  was  a  wonder,  as  one  of 
lur  profc^ort  said,  where  the  South,  if  this  was  a  sample  of  ii,  found  the  men  to 
lake  [he  rcsiataiiLe  il  did  to  the  march  of  our   urmies  in   the  late  war.     The 
loroing  of  our  arrival  in  New  Orleans  found  us  amid  sugar  plantations,  orange 
(roves,  blooming  roses,  well  advanced  gardens,  barefooted  negroes  and  other 
■igns  of  a  tropical  climate.     The  weather  was  warm,  but  the  air  was  moist  and 
lurky. 

About  9:00  o'clock  we  rolled  into  the  city,  passing  over  miles  of  low.  flat, 
twampy  outskirts  wiih  grassy  streets  cut  into  miry  channels  by  the  teams  plung- 
ing through  them.     On  the  right   we  could  see  the  Exposition  buildings  in  the 
listance,  with  the  chimneys  and  even  the  hulls  of  the  steamers  on  the  livei  be< 
irond  looming  up  high  above  the  intermediate  territory.     On  the  left  more  swamps 
rith  palmetlocs,  rooss-burdcncd  oaks  and  cypresses,  and  tangled  vines,  extend" 
(ng  clear  to  the  margin  of  Lake  Ponchartrain.     In  front,  mud,  smoke,  white 
frame  houses  with  enormous  double  purticoes,  negroes,  oranges,  bananas,  French 
romen,  blooming  dooryardi*  wilh    high  close    fences,  and  ditches  full  of  filthy 
rater,  made  up   the  landscape.     At  the  depot  wc  took  carriages  and  omnibuses 
id  were  jolted  10  our  hotel  over  the  roughest  streets  imaginable.    If  any  one  of 
>ur  readers  was  ever  sick  while  in  the  army  and  compelled  to  ride  in  a  government 
Iwagon  over  the  corduroy  roxds  of  Virginia,  he  will  have  a  pretty   good  idea  of 
this  closing  ride,  otherwise  he  cannot,  as  nothing  else  ever  equaled  it  for  dis- 
comfort.    The  paving  of  ihe  streets,  where  any  has  been  done,  consists  of  Mocks 
[of  stone  of  uneven  sijtcs   and  shapes,    with— apparently — an   omission   of  every 
I  other  one. 

While  growling,  I  may  as  well  say  that  if  disease  really  docs  ever  come  from 
I  dirt  there  should  not  be  a  well  kauwn  person  in  New  Orleans  at  present,  for  it  is 
impossible  to  conceive  of  streets  more  utterly  foul  and  filthy.     Not  only  is  there 

»An  unmeasureable  vastness  of  mtid,  hardly  barred  olT  from  the  sidewalks  by  the 
curbstones,  and  swashed  along  sluggishly  by  the  oozy  torrents  in  the  gutters,  but 
every  butcher,  baker,  saloon-keeper,  etc.,  who  has  a  bucket  of  slops  to  dispose 

Kof  brings  it  to  the  edge  of  the  sidewalk  and  pitches  it  into  the  middle  of  the  street. 
You  have  mud  in  Kansas  City,  but  it  is  10  cleaa  compared  with  New  Orleans  mud 
that  you  could  absolutely  cleanse  yourself  in  it  after  wsdiag  about  in  the  latter 
I  for  an  hour  or  two.  Inasmuch  as  I  learn  that  this  city  is  quite  healthy  now,  I 
■jim  prepared  to  discard  the  theory  thai  dirt  h»  anything  to  do  with  originating 
'disease,  and  propose  to  protest  against  our  Dr.  Fee's  sanitary  precautions  fts  un- 

|0«<e»ary  and  possibly  baneful. 
Having  said  so  much  in  disparagement  of  this  city,  1  will  now  tay  something 
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to  its  credit.  I  had  heard  much  of  extortionate  rates  for  roomi ,  board,  mca]s, 
etc.,  but  after  a  week's  stay  I  can  candidly  say  that  I  have  found  nothing  of  & 
kind.  The  hotel  charges  remaJD  as  formerly,  from  five  dollars  a  day  down  to  two 
and  one-half,  according  to  style,  location,  etc.  No  one  need  pay  out  more  tliu 
three  dollars  per  day  for  very  comfortable  living,  with  room  to  himself  and  tneak 
at  a  French  restaurant.  With  economy  and  by  doubling  up  in  rooms,  this  Ggote 
can  be  considerably  reduced.  One  can  go  out  to  the  exposition  grounds — four 
miles — on  a  steamboat  at  twenty-five  cents  for  the  round  trip,  landing  at  the  side 
entrance  to  the  grounds,  or  on  the  street  cars  for  five  cents  each  way,  getting  of 
at  the  main  entrance.  He  can  ride  out  to  Lake  Ponchartrain  on  the  steam  can 
by  two  routes,  five  miles  or  more,  for  twenty  cents  the  round  trip,  or  he  can,  if 
he  is  as  lucky  as  the  teachers  of  the  northwest,  take  an  excursion  to  Mobile  ud 
back,  with  a  stop  at  Jeff.  Davis'  place,  Beauvoir,  and  a  fish  dinner  at  Pass  Chris- 
tian, for  two  dollars  \  or  he  can  take  a  steamer  down  to  the  Jetties  ai;d  back  with 
a  sail  on  the  Gulf,  for  six  dollars,  including  berth  and  meals  on  the  boat  for 
twenty-four  hours;  so  that  you  see  the  rates  are  not  so  very  exhorbitant  after  >U. 

As  to  the  city,  it  is  much  like  all  other  cities.  .Among  its  curiosities  are  the 
old  French  town  and  the  French  market,  the  levee  with  its  shipping  from  all  parui 
of  the  world  \  its  cotton  exchange,  its  shot  tower,  cathedral,  etc. 

Now  for  the  Exposition,  So  much  has  been  written  about  it  that  one  bardi; 
knows  what  to  say  that  will  be  new.  Everybody  knows  that  it  is  located  on  the 
flats  above  the  city,  and  that  one  hundred  and  seven  acres  are  inclosed  fw  its 
uses  and  purposes;  that  the  main  building  covers  thirty-three  acres  of  ground, 
and  that  about  two  millions  of  dollars  have  been  expended  upon  it  and  the  other 
buildings.  These  things  are  well  known  and  yet  the  people  who  know  them  may 
not  realize  how  large  this  main  building  is.  It  might  astonish  some  of  them  to 
appreciate  the  fact  that  it  is  as  large  square  as  from  Sth  to  12th  Street  in  Kansas 
City,  or  that  the  music  hall,  large  enough  to  seat  11,000  persons  on  one  floor, 
may  be  passed  unnoticed  day  after  day,  although  nearly  in  the  center  of  the 
building,  if  you  happen  to  enter  by  any  other  than  the  grand  front  door.  Con- 
structed of  glass  and  iron,  it  is  both  light  and  strong,  and  as  a  grand  architectural 
work  it  is  an  admirable  and  marvelous  success.  It,  as  well  as  the  govemmsnt 
building,  is  the  work  of  a  Swedish  architect  named  Torgerson. 

The  management  of  the  whole  affair,  from  its  conception  to  the  present  day, 
has  been  concentrated  in  the  person  of  Major  A.  E.  Burke^  editor  of  the  Timti- 
Democrat,  of  New  Orleans.  He  has  done  in  less  than  one  year  and  with  $3,000,- 
000,  what  the  Philadelphians  were  glorified  for  accomplishing  in  four  years  with 
more  than  three  times  as  much  money.  He  has  put  his  whole  soul  into  it  and, 
for  that  matter,  his  body  too,  for  he  has  worn  himself  out  more  in  these  itw 
months  than  he  would  have  done  in  ordinary  business  in  as  many  years.  As  a 
man  who  knows  something  about  expositions,  in  a  small  way,  I  pronounce  the 
management  of  this  New  Orleans  affair  a  wonderful  success.  The  delays  and 
iodrances  are  less  noticeable  than  usual,  in  proportion,  and  are  due  far  more 
rgely  to  the  lethargy  of  the  citizens  of  the  city  and  of  the  people  of  the  South, 
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who  are  chiefly  to  be  benefited  by  it,  ihsn  lo  any  other  cause.  They  could  and 
afaould  have  put  their  money  into  it  liberally;  a,t  least  they  should  have  paid  up 
Ibeir  voluntary  subscriptions — and  not  have  allowed  its  credit  to  be  dettroyed 
before  its  completion  ;  ihey  should  have  provided  better  mcaas  of  access,  both 
for  freight  and  visitors,  and  ihey  should  patroniie  ii  better  themselves. 

But  even  u  it  is,  it  is  a  better  exposition  in  many  respects  than  this  country 
ever  saw.  Any  visitor  who  undertakes  to  see  all  that  is  even  now  well  picsmled 
— omitting  all  unfinished  exhibits — in  one  week  will  fail  to  do  it  justice.  Any 
visitor  who  is  interested  in  any  special  subject  and  de&ires  lo  study  it  in  detail, 
can  "spend  days  on  that  alone,  whether  it  be  ores,  minerals,  products  of  the  soil, 
ntanuracluTcd  articles,  natural  history,  arrhaeology,  machinery,  inventions,  art, 
educational  facilities,  or  progress  nud  results  lo  any  other  line.  Every  State  and 
Territory  is  fully  and  excellently  represented  in  all  these  respects,  and  while  some 
few  are  yei  in  an  unfinished  condition,  it  is  the  verdict  of  all  who  visited  it  that 
these  ethibits  far  excel  in  siec  and  manner  of  armngemeut  those  at  the  Centennial 
at  Philadelphia  in  1876.  To  be  personal  and  candid,  I  will  say  that  Nebraska 
feems  to  take  the  lead  of  all  in  the  magnitude  and  the  lastefulnest  of  her  display, 
while  Kansas  comes  next.  Missouri  has  a  striking  array  of  packing-boxes,  bar- 
rels, bales,  etc.,  besides  a  (luaniiiy  oi  freight  yet  remaining  at  the  depots,  which 
when  arranged  as  contemplated  will  be  highly  creditable  to  Major  Hildtr  and 
his  astisUnts.  Of  course  the  $3,000  or  $j,o«o  raised  for  this  purpose,  mainly  in 
St.  Louis,  will  not  enable  ihem  10  make  much  of  an  effort  to  eotnpcie  with  States 
whose  legislatures  and  private  citizens  furnished  their  conimiuionere  with  from 
$S,ooo  10  $as,ooo  to  give  an  adequate  representation. 

The  display  by  the  Interior  and  other  departments  of  the  Government  is 
absolutely  supeib,  and  one  who  has  not  visited  the  Patent  Office,  Smithsonian 
Institution,  Bureau  of  Education,  Coast  Survey,  Signal  ORice,  Agricultural  Oe- 
Ijaiimcnt,  Post  Office  Department,  National  Museum.  Fish  Commission,  etc., 
will  be  fully  repaid  by  these  alone  for  a  trip  lo  New  Orleans,  I  am  not  certain 
that  he  will  not  be  belter  satisfied  here,  because  he  can  see  the  best  items  of  all 
these  collections,  all  under  one  roof,  and  thus  avoid  the  fatigue  of  looking  Ihem 
up  in  buildinjfs  scattered  all  over  Washington  City. 

If  he  has  a  taste  for  natural  history,  not  fully  gratified  by  the  specimens  in 
tbe  Government  and  State  displays,  be  can  Mep  into  the  gallery  and  there  fitid 
the  va-it  collection  of  Prof,  H.  A.  Ward,  of  Rochester,  which  is  unequaled  in 
the  country  In  ihm.he  will  find  restorations  and  casts,  life-size,  of  the  mam- 
mdh  or  fossil  elephant,  the  Gfyfttnlon  t/avifies,  the  MtKalherimm,  the  Mylodan 
mhuiftts,  and  the  Irish  Elk,  besides  skcleiuiis,  beautifully  articulated  and  mounted, 
of  man  and  all  ihe  Simian  family,  side  by  side;  birds,  fisheii,  reptiles,  etc.  Many 
of  these  cannot  be  seen  elsewhere  in  the  United  States,  and  Prof.  Ward  has 
never  before  drawn  so  largely  upon  his  museum  for  au  outside  exhibition. 

In  the  main  building  other  nations  besides  the  United  States  are  represented, 
such  as  Mexico,  Turkey,  Honduras,  Japan,  etc. 

'I'o  those  who  arc  fond  of  machinery  we  comniend  Uivisioa  B,  an  iron  exien- 
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sion  of  the  main  building,  600x220  feet,  filled  with  machinery  for  picking,  ginniig 
and  pressing  cotton  and  also  wood-working  machioes ;  beyond  this  another  nit 
room  600x60  feet  for  heavier  machinery,  such  as  saw-millSf  etc  Adjoining  diii, 
in  the  main  building,  are  found  all  kinds  of  miMtng  machiaery ;  aSao  the  ezhibiti 
of  the  Willimantic,  Coatea,  Clark,  and  Whitin  spool  cotton  companies;  the  fiis- 
luuned  occupying  seventeen  spaces,  or  about  zoo  feet,  with  the  various  machina 
employed  in  manufacturing  spool  thread,  all  in  full  operation,  with  crowds  of 
interested  specutors  watching  the  successive  processes  the  cotton  passes  ihrongb, 
from  the  raw  staple  to  the  spooled  thread.  Near  by  are  the  Corticelli  Silk  Cod- 
pany's  headquarters,  where  can  be  seen  everything  connected  with  the  manuftc- 
ture  of  spool  silk,  from  the  silk-moth,  the  egg,  the  ailk-worm  the  cocoon,  the  reel- 
ing of  the  silk  from  the  cocoon,  the  spinning,  winding,  the  to  cokmng,  spooling 
etc. 

Going  back  to  the  machinery,  we  find  nearly  in  the  center  of  the  main  build- 
ing the  motive  power  which  keeps  all  the  other  machinery,  as  well  as  the  dpz- 
mos  for  the  electric  lights  and  electrical  display  in  motion.  Principal  among 
these  engines  is  the  huge  Corliss  engine  set  in  operation  on  the  opening  day  bf 
an  electric  signal  from  President  Arthur  from  hb  room  in  the  White  House;  but 
there  are  nearly  a  dozen  others,  aggregating  over  4,000  horse-power,  grouped 
together  in  that  locality.  Near  these  is  a  wonderful  display  of  sugar  macbineif, 
railroad  engines  and  cars  of  all  kinds  and  other  heavy  machinery,  includtngione 
very  old-fashioned  locomotive  engines  and  an  electric  railway  of  the  most  recent 
date.  The  ice  machines  are  by  no  means  the  least  interesting  obfects,  especiallf 
to  the  people  of  the  south,  and  there  are  specimens  of  several  patterns,  hesidej 
refrigerators  in  all  styles  and  sizes. 

In  agricultural  machinery  the  display  is  comparatively  light,  and  I  think  that 
I  have  often  seen  more  of  all  kinds  on  exhibition  at  the  Kansas  City  Expositions. 

The  electric  light  is  a  success.  Most  of  the  principal  companies  of  the 
country  are  employed  to  furnish  light,  such  as  the  Brush,  the  Edison,  the  Fori 
Wayne,  and  a  home  company.  Thousands  of  electric  lamps,  inside  and  outside 
of  the  buildings,  give  ample  light  for  all  purposes,  so  that  visitors  who  can  not  go 
out  in  the  day  time  can  see  just  as  well  at  night.  The  Brush  Company  have  the 
lighting  of  the  government  building  where  the  National  and  State  exhibits  are  dis- 
played, and  employ  six  of  their  largest  dynamos  for  generating  the  electricrtj 
needed  for  the  3,600  lights  furnished.  The  Edison  Company  light  the  Main  Build- 
ing and  Agricultural  Hall  with  over  4,000  incandescent  lamps,  and  have  twelve 
dynamos  operated  by  six  engines  of  135  horse  power  each,  with  a  capacity 
of  over  6,000  lights.  When  the  Art  Hall  is  finished  this  company  is  to  light  that 
also.  The  Fort  Wayne  Company  light  the  outside  towers — about  ten  in  nurobH 
— including  those  at  the  entrance  to  the  grounds  and  buildings,  also  the  sfaeds, 
stables,  etc.  These  towers  are  very  handsome,  being  light,  ornamental  in  appear- 
ance, and  very  strong.  One  of  them,  placed  at  the  "  Lake,"  is  of  100,000  candle 
power — said  to  be  the  largest   single  electrical  light  in  the  world.     The  home 
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(Louisiana)  Company  furnish  Soo  arc  lights  in  the  Main  Building.  Collectirely* 
this  electric  system  is  the  Urgest  ever  in  oiKratioQ. 

Among  the  myriads  of  objects  of  interest,  one  which  attracted  my  attention 
andeicited  my  interest,  was  a  white  bronce  statue,  about  fifteen  feet  high,  of  » 
private  soldier  on  his  post,  musket  in  hand,  intended  for  'cither  Mrect,  park,  or 
cemetery  purposes.  It  is  admirably  done,  both  in  conception  and  execulioo,  aod 
1  should  like  to  see  it  placed  on  one  of  our  principal  crostings— say  at  the  junc- 
tiua  of  Main  and  Delaware  streets,  at  Ninth.  It  would  be  an  appropriate  thing 
for  our  cilitcns  and  the  Grand  Army  to  do,  and  it  can  be  done  for  not  exceeding 
$3,000. 

Among  the  things  for  which  Missouri  may  claim  credit,  is  the  tune  ball, 
constructed  and  put  in  operation  by  Professor  H.  S-  IVitchclt  of  Washington 
University,  St.  Louis.  Every  day  at  (o  A.  M.  this  ball  is  dropped  from  the 
principal  tower  of  the  Main  Building,  the  closing  of  the  circuit  being  made  by  the 
standard  clock  at  the  observatory  of  Washington  CTnirersity,  700  miles  away,  to 
the  exact  fraction  of  a  second  in  correctness.  All  the  clodu  in  the  building  are 
kept  uniform  by  the  same  signal. 

Two  of  the  States,  viz.,  Florida  and  New  Hampshire,  present  topographical 
models  of  their  surfaces  and  shapes  on  .1  very  large  scale — perhaps  fifteen  by 
thirty  feet — so  that  most  of  their  physical  features  can  be  readily  seen  at  a  glance, 
while  all  of  the  States  have  roost  complete  collections  of  their  peculiar  natural 
and  artificial  productions,  artistically  displayed. 

The  ethnological  display*  made  by  the  Geological  Bureau  arc  nust  interest* 
ing.  and  include,  as  stated  in  the  last  issue  of  the  Rlvikw,  products  uf  aboriginal 
art,  both  ancient  and  modern,  such  as  textile  fabrics,  pottery,  implements  of  war, 
and  the  chase,  and  other  curious  objects  connected  with  their  religious  ceremo- 
nies and  festivities.  The  models  of  the  CliflT-dwellings  and  of  the  pueblos  of  pre- 
historic and  existing  tribes  from  New  Mexico,  Colorado,  and  Arizona,  arc 
intensely  interesting,  and  are  constructed  on  a  scale  large  enough  lo  give  a  \cry 
fair  idea  of  their  architecture  and  other  details.  The  Mouod-builders,  also,  arc 
fully  represented  by  serie;.  of  their  implements,  iooIr,  ornaments,  and  other 
works,  as  well  as  by  models  of  some  of  the  most  noted  mounds  and  eanh-works 
in  the  country.  In  fact,  the  $300,000  appropriated  by  Congress  to  enable  the 
various  departments  of  the  Government  10  make  fitting  and  useful  exhibits  at  this 
Ezpo«iiion,  seem  10  have  been  mosl  judiciously  eipended,  and  no  one  can  fail  to 
be  gratified  a.id  satisfied  with  them,  no  matter  in  what  subject  illustrated  be  may 
be  most  interested. 

Next  month  (February)  doubtless  everything  will  be  in  perfect  order,  so  that 
then  will  he  the  most  favorable  lime  to  come  here,  and  the  weather  will  probably 
be  more  propitiouE,  for  at  present  ovcrcosi  and  fan  are  alternately  and  equally 
in  demand.  C 
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The  Bry>K  op  Algoonah  :     Pages  553.     CTHtt  F.  KewooBb  &  Co.,  Dd  NoTit, 
Ctrforado,  (884.     Cloth.  $1.00. 

This  book  is  given  to  the  public  with  a  licv  of  throwing  Hght  on  a  tot 
interesting  but  obscure  subject.  The  author  admits  that  it  will  probabtj  tssixt  a 
great  deal  of  honest  criticism,  but  claims  that  it  contains  intcnial  evidence  ctfitj 
authenticity  as  an  historical  book,  and  assares  his  readers  that  it  is  formed  frooi 
authentic  materials.  It  undertakes  to  point  out  the  origin  and  careerofdie 
Mound-builders,  designates  "  Algoonah,  their  6i5t  king,  describes  their  fomu- 
tion  ai  a  nation,  their  home  in  the  borders  of  ^ypt,  their  travels  through  Indii, 
Tartary,  and  China  to  the  Japan  Islands,  their  exfJoration  of  Mezzinaroth  (Amcr- 
irai,  their  settlement  of  Mexico  and  Central  America,  the  history  of  this  von- 
dcrful  race  and  their  landing  on  this  continent,  etc" 

Being  written  in  scriptural  and  allegorical  style,  it  is  difficult  to  folio*  the 
writer's  idea  at  all  times,  but  we  recommend  all  arclueologists  to  examine  it  with 
care. 


Catakkh,  S<jrk  Throat  and  Hoarseness  :  By  J.  M.  W.  Kitchen,  M.  D.  Illus- 
trated. i2mo,  pp.  80.  G.  P,  Putnam's  Sons,  New  York,  1884.  For  sale 
by  M.  II.  Dickinson,  $[.00. 

This  liulc  work  comprises  a  description  of  the  construction,  action,  and  uses 
of  the  nasal  passages  and  throat,  certain  diseases  to  which  they  are  subject,  and 
the  Itcst  methods  for  their  prevention  and  cure.  Dr.  Kitchen  is  the  author  of 
another  work  of  a  similar  character,  entitled  "The  Student's  Manual  of  Diseases 
of  llic  Nose  and  Throat,"  which  has  been  highly  commended,  and  he  has  filled 
and  is  now  filling  several  positions  in  the  New  York  hospitals  and  colleges, which 
eminently  fit  him  to  write  from  experience  upon  such  subjects.  The  descriptions 
arc  accurate,  and  the  iiuggestions  for  treatment  sensible  and  based  upon  logical 
grutinds  and  practical  experience.  Besides  instructions  for  home  treatment  of 
these  diseases,  many  of  the  latest  instruments  for  professional  treatment  a^e<l^ 
scribed  and  illustrated,  with  hints  and  suggestions  for  physicians. 


RtipoRT  OK  TiiE  CiiiEr  SiGNAL  OFFICER  FOR  1 883  :      General  W,   B,  Hazen,  U. 
S.  Army,  octavo,  pp.  11 64.     Government  Printing  Office,  1884. 

This  ponderous  volume  contains  the  report  proper  of  the  Chief  Signal  Officer, 
which  occupies  but  eighteen  pages,  and  the  appendix,  charts,  etc.,  which  are  the 
melfiirological  statistics  gathered  from  stations  all  over  the  country,  the  reports 
upfin  the  Lady  Franklin  Bay    Expedition,  and   the   Relief  Expedition  to  Point 
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Barrow  in  1883,  outline  of  the  lectures  delivered  to  the  Signal  Service  Corps  of 
students  at  Fori  Meyer,  etc. 

General  Hazen  deplores  the  reduction  in  the  appropriation  for  weather  ob- 
servations as  being  detrimental  to  the  interests  of  the  people,  alleging  that  the 
demands  of  the  country  upon  the  Signal  Service  are  greater  than  ever  before,  and 
showing  the  value  of  the  weather  statistics  and  predictions  by  the  verifications  of 
the  latter  on  sea  and  on  land.  The  percentage  of  accuracy  in  predictions  has 
increased  from  84.4  per  cent  in  1882  to  88  per  cent  in  1883,  and  of  course  this 
accuracy  will  still  increase  with  any  increase  of  stations. 

In  fifty-four  cities,  meteorological  committees,  to  act  in  concert  with  the 
Signal  Service,  have  been  appointed.  The  popular  idea  that  the  rainfall  on  the 
Western  plains  has  increased  with  the  increase  of  railway  and  telegraph  lines,  has 
been  exploded  by  careful  and  special  observations  by  skilled  observers  and  plans 
for  systematic  collection  of  data  concerning  tornadoes  have  been  made,  which 
observations  may  be  of  service  upon  being  classed  and  generalized. 


Wisconsin  Historical  Collections.     Vol.  IX,   1880-81-82:     Wisconsin  His- 
torical Society,  Madison,  Wis.,  1883.     Octavo,  pp.  498. 

The  energetic  and  capable  Secretary  of  the  above-named  society,  Professor 
Lyman  C.  Draper,  in  collecting  and  editing  this  series,  is  doing  an  important  and 
valuable  work  for  the  State.  It  consists  of  articles  upon  the  archaeology,  the 
early  history  and  the  progress  of  Wisconsin,  with  biographical  sketches  of  some 
of  its  best  men,  such  as  Governor  E.  B.  Washburn,  Col.  Larrabee,  Judge  Barron, 
and  others.  It  is  just  such  work  as  every  State  should  secure  before  it  is  too  late, 
and  one  which  will  be  more  and  more  highly  appreciated  as  time  passes. 


Progressive  Morality:  By  Thomas  Fowler,  LL.  D.,  F,  S.  A.,  President 
Corpus  Christ!  College,  Oxford"  Price,  post-free,  15  cents.  J.  Fitzgerald, 
Publisher,  20  Lafayette  Place,  New  York.     For  sale  by  M.  H.  Dickinson. 

The  progress  of  Natural  Science  has  been  not  without  effect  upon  the  data  of 
the  moral  and  intellectual  sciences.  The  present  work,  by  an  author  of  the  high- 
est eminence,  is  an  attempt  to  show  wherein  the  principles  of  moral  conduct  are 
reinforced  or  explained  by  the  application  to  Ethics  of  the  methods  of  research 
employed  in  the  study  of  nature.  The  author  aims  to  present  a  scientific  con- 
ception of  Morality  in  a  popular  form,  and  with  a  view  to  practical  application 
rather  than  to  discuss  theoretical  difficulties.  His  views  are  in  full  harmony  with 
those  which,  making  exception  for  a  few  back  eddies  in  the  stream  of  modern 
thought,  are  winning  their  way  to  general  acceptance  among  the  more  instructed 
and  reflective  men  of  our  day. 
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OTHER  PUBLICATIONS  RECEIVED. 

Anniul  Report  of  Missouri  River  Commission   for   1SS4,  fmn  Pra£  G.C 
Brosdhead.      Meteorology  of  the  Mountains  and  Plains  oS  North  Ajuerics,  it 
affecting  the  cattle-growing  industries  of  the  United  Statej,  by  C»pL  SAa  Best 
Tidtr^sjrom  Naturt,  January,  1885,  Vol   I,  No.  5,  Rutlandt  VennoDt.     Reponi 
from  Consuls  of  the  United   States  on   Commerce,  Manufactarcs,  etc,  No.  47, 
October  and  November.  1884,  Washington,  D.  C.      John    Hopkins*  Univeni? 
Studies.     Herbert  Adams'   Editor,   3d  Series.  -  Maryland's  Influence  on  Ltnd 
Cessions  to  the  United  States,  by  Herbert  Adams,  Baltimore,  Md.,  Jajmaiy,  1885, 
ad  Series.     Laud  Laws  of  Mining  Districts,  by  Charles  H.  Shinn,  A.  B.,  Deom- 
ber,  1884:     Humboldt  Library,   No,  6j.      Progressive    Morslity.      An  Easy  in 
Ethics,  by  Thomas  Fowler,  M.  A.,  J.  Fitzgerald,  ao  Lafayette  Place,  N.  Y.,  15 
cents.     Signal  Service  Notes,  No.  15  :     Danger  Lines  and  River  Floodsof  iSfli, 
by  H.  A.  Hazen,  Washington,  D.  C.     Circulars   of   Information  of  the  Bumo 
of  Education.  No.   6,   1884,    Washington.  D.  C.      Jtumbeiit  horary.  N».  6f. 
The  Distribution  of  Life,  by  Alfred  R.  Wallace  and  W.'  T.  T.  Dyer,  15  cents,  j. 
Fitzgerald  &  Co.,  N.Y.     The  Line  of  Florida  Railway  and  Navigation  Compiof, 
Benjamin  S.  Henning,  President,  General  offices  Fernandina,  Fla.      Illinois  Ceo- 
tral  World's  Kxposiiion.  compiled  by  Miss  LydiaSlravn.    Joumai  0/  Mkftufft 
and  Natural  Scienct,  edited  by    Alfred  Allen,  January.  1885,  Vol.  IV,  Pan  13, 
I  Cambridge   Place,  Bath,   England.     Proceedings  of  Boston  Society  of  Natunl 
History,  Vol.  XXII,  Part  4,  October,  1883,  and  December,  1883,  Boston,  Mats. 
The  Woman's  Afogozinr,   Esther  Housh,    Editor,   Frank   E.    Housh,   publisher, 
Bratileboro,   Vt.,   Vol.   VIII,   No.   5,  January,  1885,  monthly,  10  cents,  $1  per 
annum. 


SCIENTIFIC  MISCELLANY. 


RECENTLY  PATENTED  IMPROVEMENTS. 

J.    C.    HIGDON,    H.    E.,    KANSAS  CITY,    UU. 

Apparatus  for  Loading  Cars  with  Coal,  Etc. — ^Tliis  invention  has  for 
its  object  the  provision  of  improved  means  whereby  box-cars  and  stock-cars  majr 
be  readily  loaded  with  coal  or  the  like  without  the  intervention  of  hand  shoveling. 

The  apparatus  consists  principally  in  applying  to  the  delivery  or  lower  end 
of  a  coal   chuie  a  shunting-apron  that  is  capable  of  being  reversed  or  swung 
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around  Id  a  horizontal  plane  for  the  purpose  of  guiding  the  descendtag  cuneat 
of  coal  toward  cither  cod  of  the  car,  as  may  be  desired. 

The  apron  is  constructed  upon  the  plan  of  a  quadrant,  or  quarter-circle,  pre- 
fersMy  of  boiler-plate,  and  it  is  connected  at  or  near  its  radius  point  to  a  rod  ex- 
lending  laterally  from  the  sides  of  the  chute  beneath  the  bottom  (hereof. 

A  hinge  piece  is  pivotall)*  attached  to  (he  under  side  of  the  apron  by  means 
of  a  rivet  or  boll. 

The  apron  is  provided  upon  its  circumference  with  a  raised  flange  corres- 
ponding in  height  to  the  chine  side.  This  flange  has  upon  its  upper  edge  aa 
aperture  raised  portion  in  order  that  a  supporting  chain  may  not  come  in  con- 
tact  with  the  chute  sides.  The  upper  end  of  lUe  chain  is  alUched  ccnUally  to  a 
cross-bar  of  the  supporting  frame,  and  its  lower  extremity  carries  a  hooV  which 
m.ay  engage  any  desired  link  of  the  chain  for  the  purpose  of  adjusting  the  aproa 
in  relation  to  the  chute  bottom. 

When  the  apron  is  in  proper  position  the  currcnl  of  coal  descending  the 
chutt  will  come  in  contact  with  the  interposed  flange  and  be  thrown  toward  one 
end  ol  the  car,  but  when  it  is  desired  to  fill  the  opposite  end,  a  fastening  bolt 
which  passes  through  an  aperture  in  the  outer  corners  of  the  Sange  and  through 
a  corresponding  ajwrturc  in  the  sides  of  the  chute,  is  withdrawn,  then  the  apron 
18  swung  around  (the  hinge  sliding  tipun  the  rod)  to  a  reverse  position. 

When  the  apron  is  not  in  use,  it  may  be  swung  inwardly  from  either  side 
toward  the  chute,  entirety  clear  of  passing  cars. 

The  above  described  apparatus  has  been  patented  by  Mr.  A.  Chadwick,  oE 
Kansas  City. 


PREHISTORIC  STATUES. 

roBcial  communication  received  at  the  Navy  Deparimeni  announces  the 
tm  Rapanni,  or  Easter  Jsland,  on  the  charts  in  longitude  iio°  west 
and  latitude  11"  south,  buried  in  the  depths  of  the  vast  wilderness  of  waters  of 
the  South  Pacific,  of  colossal  statues  and  imajjet  rudely  carved  in  stone.  l~his 
remarkable  find  of  archaiological  remains  on  a  small  itiland  hundreds  of  miles 
away  from  any  continent  puzzles  the  learned  scientists  of  the  Smithsonian  Insti- 
tution and  the  National  museum.  Prof.  Baird  says  on  thesubject:  "Inthc 
present  advanced  stiie  of  ethnological  scieoce  these  monuments  arc  of  the  highest 
importance.  They  will  throw  light  on  the  somewhat  mysterious  manner  in  which 
this  island  receives  its  population." 

The  diicovenes  of  these  remarkable  remains  of  a  prehistoric  and  an  advanced 
people  in  part  of  the  world  synonooious  with  cannibalism  and  savage  life  were  the 
officers  of  the  German  gunboat  Hyena,  while  on  a  trip  from  the  Valparaiso  to  the 
Samoan  Islands.  The  commander  uf  this  vessel,  while  thus  cruising  in  the  South 
PaciRc,  subsequently  received  ordeis  from  his  goveromeDi  to  vitit  Easter  Uland 
and  secure  these  specimens.     The  accounts  received  by  our  govcrumenl  indicate 
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that  the  vessel  remained  at  the  island  but  a  few  days,  but  during  that  time  the  Ger- 
man officers  made  a  considerable  collection  and  copious  notes.  The  results  of 
their  preliminary  labors  have  been  embraced  in  a  pamphlet,  which  is  reported  u 
the  Smithsonian  Institution  to  contain  a  large  amount  of  valuable  infonnatioo. 
The  German  government,  it  is  understood,  are  making  preparations  to  sendu 
expedition  to  Easter  Island  with  a  corps  of  scientists  and  engineers  to  search  tiie 
island,  survey  the  ground,  and  to  make  plans  and  sections  of  the  prehistoric 
buildings  and  ruins. 

Our  own  government  has  also  taken  steps  to  secure  some  of  these  valuable 
remains  for  its  large  and  valuable  ethnological  collection  representing  the  pre- 
historic and  known  races  of  this  hemisphere.  Instructions  have  already  been 
sent  to  Admiral  Upshur,  in  command  of  the  South  Pacific  squadron,  to  send  out 
of  his  vessels  on  a  cruise  in  the  direction  of  Easter  Island  and  to  make  such 
explorations,  collections  and  reports  as  he  may  think  important  in  the  interests  of 
the  government.  It  is  understood  that  the  government  of  France  is  also  turning 
its  attention  to  this  island  with  a  view  to  the  establishment  of  a  protectorate. 

It  is  reported  in  the  accounts  by  the  German  vessel  that  the  island,  which  is 
small,  is  strewn  with  large  stone  images  and  sculptured  tablets.  The  Smithsonian 
has  offered  %i  each  for  prehistoric  skulls  with  the  lower  jaw'  The  few  people  of 
Polynesian  extraction  who  inhabited  the  island,  know  nothing  about  the  sculptured 
remains  found,  and  even  tradition  gives  no  account  of  a  people  living  there  when 
their  ancestors  arrived. 


EDITORIAL    NOTES; 


Prof.  Riley,  Uiiiterl  Slak-flentomologiBt, 
hsB  juat  received  from  George  Cadell,  Es<j., 
Secreinry  of  the  International  Foreslry  Ex- 
hibition Hi  Kdiiiburgh,  the  first  gold  medal 
awarded  to  liini,  it  being  tbe  unl?  gold  medal 
awarded  by  the  Kxhibition  managera  to  an 
American.  Tbc  uitdal  ia  large  and  hand- 
some, with  Ihe  words,  "International  For- 
estry Kibibitioo,  Edinburgh,  1884."  The 
reverse  side  haa  a  wreath  on  u  polished  face 
Willi  the  words,  "Awarded  to  Professor 
Riley,  Washington,  for  Collection  of  Insects 
Injurious  to  Forest  Trees." 


Mrs.  Julia  Smith,  widow  of  the  late  Pro- 
fessor J.  I.awrence  Smith,  of  IxiuisvUle,  Ky  , 
has  caused  to  be  prepared  for  distribution 
aoiong  scientists  and  friends  of  the  family,  a 
very  handsome  memorial  volume   contain- 


ing an  account  of  his  life,  the  honois  con- 
ferred upon  him  in  this  and  foreign  countries, 
and  a  number  of  articles  u)>oii  chenii.stry  and 
mineralogy,  written  by  him  at  diSerent  per- 
iods during  hia  life.  Professor  Smith  iru  t 
laborious  investigfttor  and  &d  able  writer, 
and  the  volume  is  a  fitting  tribute  to  his 
memory  from  one  who  knew  him  best- 


With  the  mercury  from  10°  to  50°  below 
Eero  in  different  portions  of  tbe  country, 
earthquakes  in  Spain  and  elsewhere,  ava- 
lanches in  the  A.lps,  universal  snow  stormt 
and  tierce  winds,  January,  1885,  mode  » 
reputation  for  itself  that  will  not  soon  be 
exceeded  or  forgotten.  The  22d  especially, 
was  a  notably  cold  day,  the  thermometer 
marking  from  B"  to  62°  below  zero  in  all  ths 
Northern  States,  from  Kansas  to  NewHomp* 
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shire,  while  ihe  cold  was  aoprecedenled  in 
Arkamas,  Louisiana,  Texas,  and  other 
Southern  States.  Fifteen  daje  steady  sleigh- 
ing in  one  month  is  an  unnsaal  record  for 
Kansas  City,  while  in  the  countrj  adjacent 
it  has  been  good  for  most  of  the  time  for 
□earl;  six  weeks. 


We  call  attention  of  our  readers  to  the 
article  of  Professor  Bassett  upon  Ihe  Craw- 
fordsville  (Indiana]  criaoids  as  containing 
some  facts  not  ordinariij  known.  He  has 
been  engaged  for  msiny  years  in  studying 
these  remarkable  fossils  under  the  most 
favorable  circumstancea,  and  for  two  or  three 
years  has  made  a  business  of  supplying  them 
to  rauseuma  and  public  and  private  collec- 
tions. Doubtless  he  is  better  acquainted 
with  the  subject  than  any  man  in  the  West. 
We  have  had  the  pleasure  of  seeing  his  best 
specimens  and  can  testify  to  tlieir  beauty  and 
perfection. 


We  are  glad  to  be  informed  that  the  dif- 
ferences between  the  Slate  Board  of  Health 
iind  the  Hospital  Medical  College  of  this 
city  have  been  adjusted,  and  that  ihis  insti- 
tution is  now  placed  upon  the  same  footing 
AS  uur  other  medical  colleges,  so  that  its 
graduates  will  hereafter  be  entitled  to  full 
recognition  everywhere. 


Professor  S.H.  Trowbriixjb,  of  Glasgow, 
Mo.,  writes  thus  pleasantly  of  the  Keview  : 
"  It  is  and  has  been  from  the  start  a  grand 
success  from  a  literary,  educational,  and 
scientific  standpoint,  and  richly  merits  and 
should  have  equal  success  in  a  financial 
sense." 

TiiE  time  for  applications  for  space  In  the 
International  Inventors'  Exhibition,  lo  be 
opened  in  London,  in  March,  has  been  ex- 
tended to  February  10.  The  Exhibition  will 
continue  for  ahout  six  months,  and  will  be 
presided  over  by  the  Prince  of  Wales. 

Division  I.  (Inventions)  will  be  devoted 
to  apparatus,  appliances,  processes,  and 
products,  invented  or  brought  into  use  since 
1S62,  and  illuitrationa  thereof. 


Division  2.  (Music)  will  consist  of  exam- 
ples of  mnsical  instruments  of  a  date  not 
earlier  ihan  Ihe  commencement  of  the  pred' 
ent  century ;  and  of  historic  collections  of 
musical  instruments  and  appliances,  and  ' 
paintings,  engravings,  and  drawings  repre- 
senting musical  subjects,  without  any  r^ 
siriction  as  to  date. 

Mr.  Edoar  0.  Sadndebs,  of, Camp  San 
Saba,  Texas, sends  us  several  nodules  of  sul- 
phuret  of  iron  which,  he  says,  "  lie  upon  a 
strati6ed  formation  of  limestone  and  cover 
an  area  uboul  three  miles  long  by  three- 
fourths  wide."  He  notes  their  resemblance 
to  meteorites  and  desires  to  know  their 
origin,  whether  they  have  fallen  out  of  the 
limestone  in  weathering,  or  whether  they 
may  be  really  meteorites. 


We  learn  from  Secretary  E.  E.  Richard- 
son's 14th  Annual  Report  of  the  Kanf^as 
City  Stock  Yards  that  during  the  past  year 
the  total  shipments  were:  633,992  cattle, 
1,724,287  hogs,  237,214  sheep,  27,092  horses 
and  mules,  and  that  for  the  fourteen  yearis 
since  the  opening  of  the  yards  12,427,422 
head  of  stock  have  been  received  and  shii>- 
ped. 


The  Leavenworth  Academy  of  Science 
at  its  last  meeting  elected  the  following 
officers  for  1885:  Hon.  H.  M.  Aller,  Presi- 
dent; Prof.  F.  A.  Fitipalrick,  Vice-Presi- 
dent; Dr.  R.  J.  Brown,  Secretary,  and  Dr. 
T.  Sinks,  Treasurer.  A  resolution  in  favor 
of  a  State  geological  survey  was  passed  and 
at;ommittee  appointed  to  present  the  matter 
to  the  Legislature  this  winter. 


A  committee  of  ihe  National  Academy  of 
Science  has  replied  to  inquiries  made  by  the 
joint  committee  of  Congress  on  the  proposed 
consolidation  of  the  various  scientific  bu- 
reaus, by  presenting  a  plan  for  the  division 
of  scientific  work  now  performed  into  four 
bureaus,  as  follows  :  1.  The  present  coast 
and  geodetic  survey  to  continue.  2.  The 
geological  surveys  as  at  presenL  3.  The 
meteorological  bureau,  to  which  should  be 
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tninsferrad  w>  mnch  of  tli«  prasmt  peraoDoel 
and  f  onotioiw  of  ihe  ohi«f  ngnal  office  u  an 
Dot  Dttceaar;  to  tlu  mlliUrj  dntiea  of  that 
office  4.  A  pbTiical  obserralorj  to  inTeeti- 
gate  the  lam  of  eolar  and  terreatrial  radia- 
tion aod  their  application  to  meteorology, 
with  lacli  other  invcatigation  io  exact  sci- 
ence  as  the  goverament  might  aMigo  to  it 

Id  this  connection  ihejr  guggett  that  the 
atandard  weights  and  measures  be  traosfer- 
red  to  ihia  bureau,  and  that  the  propooed 
electrical  borean  be  alio  included. 


A  bill  has  passed  the  Houm  autboriaing 
the  building  of  a  bridge  acroas  the  Uiwia- 
aippi  at  Hempbi*.  It  i>  provided  that  two 
of  tfie  ipana  ahall  he  not  lew  than  &60  feet 
Id  ihe  clear;  no  ipan  shall  be  lees  than  300 
feet,  and  the  height  of  the  inperatructure 
eh  all  be  66  feet  above  extreme  high  water 
mark. 


It  ii  Btated  that  extraordinarjr  diacoveriea 
ol  ailver  have  been  made  in  the  Cohnttab 
Mountain!  in  Northern  Georgia,  b;  a  Boston 
companj.  Tb<7  claim  to  have  traced  a  vein 
of  1,500  feet  extending  CMterlj  through  the 
mountain,  a  distance  of  eight  or  nine  miles 
The  SHayi  run  as  high  as  eight;  per  ceot. 


The  total  enrollment  of  students  at  the 
Universit7  of  Kansas  for  1S83-4  was  521,  as 
against  582  for  1882-3.  The  apparent  fall- 
ing off  is  explained  b;  the  Begenis  in  their 
report  as  having  been  caused  b;  the  discon- 
tinuance of  the  lowest  preparalory  clasa, 
which  in  1882-3  numbered  125  members. 
They  recommended  an  appropriation  of 
S50,000  for  the  erection  of  a  building  for  the 
Department  of  Natural  History. 

The  State  Historical  Society  met  in  an- 
nual session  at  Topek a,  Kansas,  Januarr  20. 
Officera  were  elected  for  the  ensuing  year  as 
follows : 

President — D.  R.  Anthony,  Leavenworth. 

First  Vice-President— B.  F.  Simpson,  Pa- 
ola. 

Second  Vice-President— 8.  N.  Wood,  To- 
nka. 


8eeraUi7— F.  Q.  Adama,  Tbpeka. 

n«aaarer-Joho  Fiaocia,  Topeka. 

The  namber  of  direeton  wu  inewswi 
from  forty-eig^t  to  ninetj-nine,  and  dedcd 
in  claasea  for  one,  two^  and  thiea  yoai& 

The  retiring  preaident,  Mr.  F.  P.  Baker, 
and  H.  W.  Beynolds  delivered  addr 


At  the  annual  meeting  of  the  St.  Looii 
Academy  of  Bcioace,  the  following  named 
gentlemen  wet  e  elected  officers  for  the  preant 
year;  Prof.  F.  E.  Nipher,  Preaident;  Dr. 
Leete,  First  Vioe-Preeident ;  H.  L.  Oraj, 
Second  Vic^President ;  Dr.  Eveis,  Cbrni- 
ponding  Secretary;  Prof.  Engler, Beeordiag 
BecreUry;  I^.  Sander,  Treaaarerj  Prof. 
Hambach,  Librarian.  Hr.  Aldardke,  Dr. 
Luedeking  and  Prof.  Hambach  were  elected 
Board  of  Cnrators. 

A  company  known  as  tha  Natnral  Gfl 
Company  baa  been  boring  for  aome  weeks  si 
the  foot  of  Third  street,  in  West  Kansas  Cilf, 
for  gaa,  and  recently  atraek  it  in  conaidtr- 
able  quantity.  They  claim  a  pressure  of 
one  hundred  pounds  to  the  square  inch  sad 
a  capacity  of  eighty  thousand  cubic  feet  pei 
day,  and  announce  their  intention  of  imme- 
diately sinking  two  more  wells.  If  theii 
daimaare  well  founded  we  may  expect  (o 
see  the  manufacturing  interests  of  Ksoeu 
City  take  an  immenseforward  stride  at  once. 


At  a  meeting  of  the  Anthropological  So- 
ciflty  of  Washington  City  the  EoUowing 
officers  were  elected  for  the  ensuing  year: 
President,  J.  W.  Powell ;  Vice- Presidents, 
Dr.  Robert  Fletcher,  Prof.  L.  F.  Ward,  Col. 
Garrick  Mallery,  Prof.  O.  T.  Maaon;  Secre- 
taries, 8.  V.  ProndGt,  F.  A.  Seely :  Treasurer, 
Prof.  J.  H.  Gore;  Curator,  W.  J.  Hoffman; 
Hembera  of  Council,  H.  H.  Bates,  Dr.  Franit 
Baker,  Rev.  J.  0.  Doraey,  W.  H.  Holmet, 
David  Hatchinson,  Prof.  Cyrua  Thomas. 


ITEMS  FROM  PEBIOICALS. 

.SaAseri&era  fo  lt«  Bcmw  oox  h*  fitnutliti 
thnmgk  AU  i^  with  aU  tUba^wmgKmm<f 
tkiM  Ctmmtry  and  Eknpe,  at  a  rfiscaiwf  ^yrssi 
16  fo  20  pw  eea(  qfrta  r^Ml^rjos. 


hDilOXlAL  MOTES. 


aeriftim  prw  ^<ui.v  thor  of  the  promineni  Jito> 
oiy  «r  •nmf'jb  majniniiei  ■/  tA«  C/nibt/  >Sbif«i, 

«•  wiUproovH^ /«"<*"'■  ''^  Mne.  aii<(  (A«  Kajt- 
9AS  CiTT  Revirw  or  SciEKCE  AMU  Ikiiu»- 
TRY,  bcM^M,  inlAMif  additiimaleoif,Jor  «n«^<mr. 

Wrkthek  wu  agrv*  with  Mr  Bvcclieror 
nol,  (•«>  mm  c«ti  sficak  ur  writv  on  nity  *u^>- 
jtttiif  public-  interest  with  »t>  jtrrnl  u  i^r- 
laiBtr  thMl  evcrylioiiv  will  want  to  know 
what  ihcT  say.  In  diacuMtng  the  question 
aa  to  how  far  minitlttn  oiajr  ])ra]>«rlj^  go  iu 
}M>litici' which  he  (loM  in  the  XarOi  Atntnean 
Revie*  (or  Febmiry — ihe  gnni  preacher 
■hnw*  himwit  lo  adiaiitn|[p  iicrhAji*  all  lti« 
■uore  bvvausc  it  in  a  inattrr  tliai  tuU'clmi  bim 
penonallj  aa  well  a*  |>ro(M«i(iniiIlr.  In  ilir 
name  oamWr  n(  tb«  Reeitir.  lh«  i^ucUion, 
"How  abalt  the  PrMidcni  be  Ek-cled?"  ia 
kbiy  treated  bjr  fivv  bappil/ uhuacn  writers, 
vis.,  two  Diiit«d  States  Sfoatvi-*,  Oawea  and 
Vance;  «  college  pieslJeol.F.  A.  P.  Bnruari), 
«f  Colombia;  a  New  York  lawyer,  KojKrA. 
Prjror,  and  a  well-kiii)<ri)  jouninliaC,  Williani 
Puroell.  Thf  Bubstaniinl  agreement  of  (oiir 
of  Uirm  »□  the  aunc  point  i*  tiguilicaal. 
Annlher  uotablu  article  in  lliti  tmuaually 
alrong  number  ia  a  review  of  "  Holmea'a  Life 
of  Etofimm,"  bj  the  vcloran  biHtorian,  Geo. 
Bancroft ;  and  itlU  auotber  U  no  oiaajr  bjr 
Prof.  C,  A.  Yonng  on  "Tlieorica  regardiug 
i)m*  Sun'o  Corona,"  wliich  In-akiliriilt;  bring* 
within  popular  roniprehen*ion.  The  Rcr. 
Dr.  W.  U.  T,  SbMid  defeiida  tbe  dognia 
"  Kndln»  Punishmenl.*'  and  Prul.  ().  Stiinl(.*y 
Uall  wril«B  on  "  New  Departure*  iu  Hdnv*- 

liotL" 


Wz  lUppOM  that  we  are  in  debt  to  Mr. 
William  Hiiaca  Bnllou,  of  New  Wk,  for 
lh«  following  Qallerine  notice  iu  tbe  Salur- 
duv  EiiBiny  TTiciWcf  o( Chicago  :  "Tlie  Kan- 
iiAflClTY  RKVlKWOVSC'tBNCKAKI'lKbllilTKr 

It  perhafs  the  only  (uce«ctful  monthly  went 
of  New  York,  When  liierury  mouthliot 
find  IU  oooongenial  aoil  in  the  Weal,  il  ia  all 
ibe  more  remarkable  that  a  high-toned 
prrimlical,  duToied  exolnsiTaly  i«  «ci*nc*> 
and  reqniring  aerMt^  $ro  page*  for  each 


iMue,  should  grow  and  thrive.  Tre  Kevirw 
!*  almonl  in  itt  ninth  volume.  It»  coDlnba- 
lora  are  mainly  Weftem  men  who  have 
ooottrrcd  a  taalro  on  lb«  uniimJIedacientiSo 
reaeardi  of  llie  vaat  prairiea  and  v«st«r 
mountain  ranges,  TfaU  Buccenilul  «3pauent 
of  rInM  journatiim  ia  entirely  the  work  of 
iia  able  editor,  Mr.  Theodr>ro  S.  Case." 

VTEfindin  the  Boaton  Z^iBerary  IforJdthe 
following  appreciative  notice  of  a  a«w  hook 
coaipSleil  and  arranged  by  Memra.  Fulton  & 
Truebtood  of  Ihit  city:  "Tb»  diatinetive 
feature*  of  Fulton  &  Trueblood'*  vol  Dm*  of 
lelectiona  fur  readings,  'Choice  Reading* 
fniui  Kiandard  and  Pupalar  Anihor*,'  are 
the  abundance,  variety,  and  cxcclleocc  of 
ilie  aele4!liona  theniaelrc«,  Lbe  pre&icil  dla. 
gram  of  the  clement*  of  vocal  cipreeaion, 
ahiiwing  the  dilTercfit  kliMla  of  thonght  em- 
bodied therein,  (he  repreaentation  of  the 
tevcD  great  oralon  of  tbe  world,  the  accnix 
from  jiopulnr  dramaa,  and  llin  appended  d»- 
scrit>tivc  iiidicea  Ut  Mlecliona  (ram  SbaltM- 
peare,  the  Dible,  and  Chfiatian  hynnology, 
nuitable  for  public  itae.  The  collection  ta 
uansually  rich,  dlgoiBedfUnd  Miggeeiive." 

WBhnvo  rcL'ciyed  tbe  fi,ni  number  of  the 
Joanal  of  Mneulog^,  publJNlied  at  Manhatlati, 
Kax.,  and  edited  by  Prof.  W.  A-  Kelleraaa 
of  tbe  Eanaan  Agricultural  College,  anunted 
by  J.  a  Ellia  of  NewQeld,  N.  J.,  and  E.  M. 
Eeerharl,  o(  Weauhesier,  Pa. 

Il  ia  a  nirat  little  luagutue  of  lixtoen  pa- 
ge*, ami  will  be  iliiviitrd  to  myrological 
botany,  tpeciai  attculiun  botng  given  to  the 
Norlb  American  fungi.  It  will  aim  to  be 
the  organ  of  atadcnrii  i>f  thia  branch  of  bo- 
tanical aciencv,  and  u  aucb  doKrrea  the 
patronage  of  all  [tenona  intereated  in  iL 
Monthly,  21  CD  per  anniiiu. 

DuBiHo  1SS&,  lubacribcre  to  the  Atl  Jmep- 
tfumge  will  receive  thirteen  (13)  full-|rage 
colored  aupplemenis,  aomu  double  aize ; 
(wenty-aix  (2S)  extra  pattern  aitpplementa, 
contai Ding  over  one  hundred  (ull-aiseontlloe 
Artiatic;  dentgni,  tejidy  (or  tracing,  applicable 
to    all    the  varied   branche*    of    art  work. 
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Hundred!  of  illaalrfttiDiu  of  other  irt  objeoti, 
which  an  suggeative  examples  moat  neefal 
to  amateun  and  art  workers.  Th«ae  can  not 
be  procnred  io  kdj  other  wajr.  A  niimbei 
of  large  art  sapplementa,  which  are  repro- 
dnctiom  of  the  moat  attractire  maat«r-piecee. 
Theae  are  prioled  in  the  beat  manaer,  on 
fine  heary  paper,  and  are  soitable  for  fram- 
ing or  for  portfolio.  In  all.  an  actual  r^ 
turn  of  excmiive  deaisoB  and  art  material 
worth  two  hundred  diiflarB  ($200)  or  more, 
for  18  per  annum. 

It  is  always  a  pleasure  (o  receive  the  At- 
UaUia  Monthig.  The  FebruaTy  number  is 
eapecially  interesting.  We  give  ila  contents 
herewith  :  A  Marsh  Island,  IV- VII.,  Barah 
Ome  Jewell.  Winter  Birds  about  Boeton, 
Bradford  Torrey.  Spiritof  Spirit,  Ediih  M. 
Thomas.  Madame  Mohl,  herSalon  and  Her 
Friends;  second  paper,  Kathleen  O'Meara, 
A  Sheaf  of  Sonnets.  I  Ellen  Terry's  Be- 
atrice; II  The  Resolve;  III  On  Firei  Bead- 
ing Landor's  Hellenics;  IV  Bachs  St.  Mat- 
thew Passion  Music  ;  V  The  Passing  of  the 
Year,  Helen  Gray  Cone.  The  Prophet  of 
the  Great  Smoky  Mountains,  II.,  Ill,  Chss. 
Egbert  Craddock.  The  Quest  for  the  Orsl 
of  Ancient  Arl,  William  ShielOa  Lis- 
comb.  Vernon  Lee,  Harriet  Wstera  Preston. 
A  Country  (i^nllenian,    IV-V!I    M.  O.  W. 

Oliphant.  Tlie  Now  Portfolio,  II  Oliver 
Wendell  Holmes  Strungc,  K.  K.  Sill.  Na- 
thaniel Hawihorne  and  his  Wife-  Mr. 
Parkmon's  Moiitculm  .iiiit  Wolfe.  Johnson's 
Persia,  A  Word  tor  Pepys.  The  Contrib- 
utors' Club.     Books  iif  the  Mouth. 


In  the  I'opulw  Heitiiee  Monthly  for  Febru- 
ary, which  was  received  rallier  more  prompt- 
ly than  usual,  we  find  the  following  articles 
principally  written  especially  for  its  col- 
umns: The  Sight  and  Hearing  of  Ruilway 
Employes,  by  William  Thomson,  M.  D.  {Il- 
lustrated); Calculating  Machines,  by  M. 
Edouard  Lucas,  (Illustrated);  The  Larger 
Import  of  Scienti6c  Education,  by  J.  W. 
Ponell;  Evolution  and  tlie  Destiny  of  Man, 
by  W.  D.  Le  Sueur;  Food  and  Feeding,  by 
Grant  Allen;  Sulphur  and  its  Extraction, 
by  C.  G.  Warnford  Lock,  (Iliustrated); 
Physical  Training  of  Girls,  by  Lucy  M. 
Hsil,  M.  D. ;    Field    Experiments  in  Agri- 


cttltare,  by  Prof.  H.  P.  Ann^ ;  Oiolera,  I, 
Iti  Home  ud  lla  TntTeli,  by  Dr.  Max  tw 
Pettmkofer;  The  ChemiBtry  of  Cookery,  by 
W.  Hattiea  Williams;  filck-Bates  and  Deith- 
Batee,  by  a.'T.  Campbell,  H.  D.;  Fn^ter- 
tics  and  Conatitution  of  Sea-Water.V  ^' 
Antoine  de  Saporta ;  Why  Birda  Sing,  by 
Dr.  B.  Plaowk ;  Sketch  of  Bir  David  Bn«»- 
ter,  (With  Portrait) :  Corre^Mndeace ;  Ed- 
itor's Table :  "  Hind  as  a  Social  Factor  "- 
The  Relation  of  Science  to  Coltare ;  Literary 
Notices  ;  Fopalar  Hiaoellany ;  Notes. 

The  ScientiBc  Club  of  the  Kantas  Agri- 
cnltural  College  meets  monthly  in  the  Chemi- 
cal Laberatory.  Professor  W.  A.  £ellennu> 
is  President  and  f^ofessor  L  D.  Grahim 
Secretary.  Among  its  other  active  members 
are  Prof.  Failyer,  Prof.  Popenoa,  Prof.  Sh*l- 
ton,  Mr.  M.  A.  Carleton.  Ur.  Land,  A.  ff. 
Jones,  J.  B.  Brown,  Warren  Knaus,  sod 
others.  From  its  proceeding,  aa  pnhtished 
io  the  Tmdvttriabtt,  it  Es  evident  thai  this 
club  is  doing  a  good  work  for  the  Institution 
and  the  State. 

pROFESSOB  B.  SiLLlKAy,  One  of  the  ed- 
itors of  the  Awierieait  Jmtmtd  (^  Seiaue,  and 
son  of  its  originator,  died  January  4,  after  i 
long  and  useful  career  as  editor,  professor  of 
chemistry  in  Yale  College,  author  of  several 
teit  books  on  chemistry  and  natural  phi- 
lnso)>hy,  chnrter  meml>er  of  the  Natiouii 
Academy  «f  Sciences,  honorary  member  of 
the  principal  scientific  societies  of  Eu- 
rope, etc.  He  was  6S  years  of  age  and  wis 
appaYvntly  still  in  the  prime  of  life  when  he 
wss  taken  away.  His  lo«  will  be  severely 
felt  nniong  scientists  alt  over  the  world. 

•Science,  now  in  is"  third  volume,  hss  hsd 
a  very  successful  career  so  far,  and  has  made 
B.  decided  impression  upon  the  scientific 
world  as  an  innovator,  at  least  in  manuer. 
It  has  been  ably  supported  and  has  presented 
the  new  theories  and  discoveries  of  the  paat 
two  years  promptly  and  authoritatively.  It 
is  now  so  firmly  established  that  it  can  csn 
hardly  fail  to  hold  a  leading  positioDamong 
the  scientific  periodicals  of  the  day,  either 
in  Ibis  country  or  on  the  continent.  Being, 
strictly  speaking,  the  only  weekly  sciecliDC 
journal  in  the  country,  it  deaerves  the  pat- 
ronage of  all  readers  who  deaire  or  need  to 
keep  futl^  up  with  the  rapid  progress  of  the 
age  in  science. 
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MEDICINE  AND  HYGIENE. 

SANITARY    PLUMBING.' 

JOHN    FEE,    M.    D, 

I  feel  highly  honored  and  gratified  with  your  invitation  to  address  you  this 
evening.  It  gives  me  pleasure  to  meet  this  Society,  composed  of  gentlemen  en- 
gaged in  the  same  work,  that  of  practical  sanitation,  which  has  occupied  my 
time  and  labor  during  the  past  four  years, 

I  feel  gratified  with  the  privilege  of  meeting  you  here  because  I  know  we 
can  enlighten  the  people  of  this  city  in  regard  to  proper  plumbing  and  house 
drainage,  and  place  one  branch  of  the  art  of  practical  sanitation  in  such  promi- 
nence before  the  public  that  its  untold  benefits  may  be  properly  understood  and 
appreciated. 

We  have  reached  the  lime  in  this  city  when  the  public  must  be  instructed  tn 
regard  to  one  of  the  most  indispensable  arts  known  to  man ;  an  art  which,  more 
than  any  other,  perhaps,  makes  the  possibility  of  a  great  city,  and  without  which 
mankind  would  spread  out  over  the  country  and  harmonize  with  the  teachings  of 
Mr.  Ruskin. 

The  intelligent  plumber  is  a  practical  sanitarian,  and  his  work  properly  done 
gives  cleanliness,  comfort  and  health.  The  work  of  the  ignorant  and  unscrupu- 
lous plumber,  however,  brings  expense,  discomfort  and  disease. 

1   DeUvered  before  the  MMter  Plumbers'  Asioctatlon  of  Knnnafi  aty,  Febmur  10,  iSffi. 
VJU-W 
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Tbis  city  is  io  a  transilionil  atage;  it  is  pasting  from  ihe  town  into  a  atj. 
which  if  Judiciouity  governed  and  instracted  will,  in  a  shon  time,  become  t 
great  metroiwlis. 

To  the  people  ot  this  city  then,  the  study  of  sanitaiy  rcguladons  has  becooK 
A  oocessity.  It  has  been  my  fortune  to  investigate,  to  some  extent,  the  cbitf 
great  lines  of  human  thought,  theology,  jiirispTudence  and  science;  and  danc| 
ibe  past  four  years  my  study  has  been  exclusively  devoted  to  sanitation,  or  to  d>e 
protection  of  the  public  health,  and  I  have  no  hesiialion  in  saying  that  thb  Une 
science  is  tlw  most  eisenlial  field  for  hunun  Mudy  and  investigation,  and  oSra 
to  society  the  most  practical  results  and  the  greatest  benefils. 

To  the  student  of  history  there  is  a  great  fascination  in  the  study  of  tbeoKnl, 
social  and  intellectual  development  of  our  anccston;  and  no  itum  living  aniidit 
railways,  telegraphs,  and  comfortably  constructed  dwellings  can  go  back  to  tte 
days  of  the  earliest  history  of  our  Indo-Gcrmanic  ancestors,  when  they  w«e  boi 
little  more  than  savages,  and  then  trace  their  development;  Brst,  their  wreftk 
with  religion;  next,  their  struggle  for  personal  and  political  liberty,  and tn' 
quently  their  invention  of  the  practical  arts  and  sciences  without  mingled 
of  pride,  wonder  and  reverence. 

In  surveying  the  results  of  the  intellectual  development  of  our  race,  we 
be  struck  with  two  facts,  namely :  The  centralization  of  mankind  in  great  eitia; 
and  their  increased  attachment  to  this  earthly  existence.  The  nnasaii^  oTbiBis 
beings  in  great  centers  seems  to  be  the  unavcndablc  result  of  our  materia]  ud 
social  development.  These  cities  are  manufactories  of  oil  those  articlei  w^h 
we  consider  necessary  to  our  comfort.  These  are  also  the  centers  of  tlKWgM 
and  of  intellectual  production  and  mental  commerce,  which,  in  the  present  bnia 
development  of  our  race  are  as  essential  to  our  happiness  as  arc  our  material  ia- 
ventions. 

The  increased  attachment  of  mankind  to  this  earthly  home  aa  a  result  of  oi 
nnodem  civilization,  is  equally  apparent.  In  making  this  statement,  I  would 
underrate  popular  faith  in  a  future  existence.  No  doubt  this  quality  of  misd  ii 
as  general  now  as  it  has  been  at  any  lime  past  in  the  history-  of  the  race,  bet 
such  are  the  comfurts,  matciial  and  intellectual,  which  environ  our  present  exist- 
ence, that  the  majority  of  mankind  prefer  to  bear  the  pleasures  and  enjoyments 
which  they  have,  than  to  flee  to  those  they  know  t)ot  of  There  is  nothing 
strange  in  this  worldly  attachment;  it  would  be  unaccounubic  were  it  otherwiic 
When  we  consider  the  advantages  which  surround  our  existence,  compared  lO 
the  meagre  pleasures  and  conveniences  of  otir  ancestors,  our  homes  seem  like 
dream-lands,  and  our  material  and  intellectual  advantages  like  hallucinations  ot 
flights  of  imagination.     I^t  tis  for  a  moment  survey  some  of  our  advantages. 

First,  we  may  remark  that  the  invention  and  use  of  the  sewing   machiae, 

dectiic  light,  telephone  and  telegraph  are  within  our  own  recollection.     To  sow 

of  ufi  this  is  true  in  regard  to  the  invention  of  and  use  of  the  railroad,  steamboat, 

nd  steamship.     The  use  and  application  of  light  within  our  recolleciJoB  ho 

olulionized  our  social  organization.     For  all   purposes  of  busiocu  « 
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we  hare  made  tbc  aigbt  almo«t  as  subMrvient  as  the  day.  Oa  the  con- 
tnry,  how  glooroy  must  have  been  the  long  winter  nights  of  our  ancestors  wjtb* 
out  illuaiiDated  streets,  and  with  houses  dimly  h'gbted  with  rude  Umps? 

Gas  for  illuminalJng  streets  was  first  used  in  London  in  iSt6.  The  candle 
»  a  comparatively  modern  invention.  The  so  called  candles  alluded  to  by  the 
ancients  and  in  the  Scriptures,  arc  believed  to  have  been  rude  lamps  for  the 
burning  of  olive  oil,  and  ihe«e  were  <:ontiiiued  down  to  the  end  of  ihe  eighteenth 
ceatury.     The  first  improvement  in  wicks  took  place  in  France  in  1783. 

The  use  of  spectacles  did  not  become  general  until  after  1313,  when  they 
were  invented  by  an  Italian  mouk.  This  univeisal  boon  to  mankind  ought  to 
be  considered  a  very  considerable  set  off  against  relic  worship  and  asceticism. 

Think  of  one  reaching  fony-five  years  of  age  and  then  the  print  of  the  news- 
paper growing  dim,  week  by  week,  until  at  fifty  one  is  shut  off  from  the  news  for- 
evrr.  Again,  the  first  weekly  newspaper  was  not  printed  until  1615,  when  it 
was  issued  in  Frankfort -on-the-Main;  but  the  real  newspaper,  the  morning  daily, 
with  its  fresh  news  from  all  parts  of  the  world,  is  a  work  that  has  been  perfected 
and  brought  into  successful  operation  within  the  period  of  our  own  memories. 

Hut  again,  nowhere  do  the  advantages  of  our  modem  civiliiation  and  the 
disadvantages  of  our  ancestors  stand  out  so  conspicuously  as  in  the  comparison  of 
habitations.  Chimneys  were  unknown  before  the  fourteenth  century,  and  did 
not  come  into  general  use  for  a  long  time  afterward.  It  is  even  said  that  the 
aocients  had  no  knowledge  of  chimneys.  We  have  only  to  contemplate  our 
comfortable  rooms,  heated  with  stoves  or  hot  air  furnaces,  or  with  steam,  and 
then  to  view  our  ancestors  hovering  over  a  few  coals  in  a  dim,  smoky  room,  with 
no  place  for  the  escape  of  smoke  and  ihe  poisonous  products  of  combustion, 
«xcept  a  hole  in  the  roof,  to  appreciate  our  ineslinubte  advantages.  Window- 
glass,  also,  did  not  come  into  use  before  the  fifteenth  century.  Paving  the  streets 
was  unknown  to  our  ancestors  until  1 184,  when  it  was  first  tried  in  Paris.  It 
seems  to  have  been  an  invention  which  made  but  little  impression  on  the  people, 
as  it  was  not  introduced  into  London  until  iS33.  Sewers  were  unknown  to  our 
progenitors  until  the  beginning  of  the  thirteenth  century  and  were  then  only  used 
for  the  removal  of  storra*waler.  Until  a  comparatively  recent  period,  the  dis- 
charge of  sewage  proper  into  the  sewers  was  prohibited  by  law  in  London.  The 
use  of  sewers  for  the  removal  of  house  waste  is  an  invention  of  the  present  cent- 
ury. 

But  I  will  not  dwell  longer  on  the  enumeration  of  those  inventions  which 
are  calculated  to  give  a  charm  and  to  impart  an  attachment  to  tbb  existence  un- 
known to  our  forefathers. 

Although  we  have  elaborated  the  fact  that  the  tendency  of  our  modem  civ- 
ilization is  to  the  congregating  of  mankind  in  great  cities,  and  have  pointed  out 
the  many  gains  which  we  possess  over  our  ancestors,  we  have  yet  to  mention  the 
additional  fact  that  all  these  benefits  have  been  obtained  by  many  sacrifices,  and 
that  there  arc  innumerable  dangers  inseparable  from  our  present  social  organiza- 
tion.    These  dangers  are  such  as  affect  the  public  health.     The  very  flocking 
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together  of  human  beings  into  great  cities  brings  numerous  diseases,  both  to  mlu- 
tile  and  adult  life.  In  fact,  these  maladies,  such  as  diphtheria,  measles,  sorlcl- 
fever  and  amalUpox,  have  threatened  at  (imes  to  destroy  great  municipalities. 

The  overheating  in  the  summer  season  and  the  ill-ventilation  of  rettdencn 
decimate  cities  of  their  infantile  population.  Commerce,  too,  is  a  constaiu  mes- 
ace  10  mankind,  because  ii  brings  not  only  an  interchange  of  products,  but  sin 
an  exchange  of  diseases. 

The  ships  which  come  from  the  Ganges  and  the  Nile  to  the  Occident,  iMio 
with  their  rich  cargoes,  bring  with  them  pestilential  cholera;  and  vessels  whidi 
sail  from  tropical  ports  laden  with  coSee,  sugars,  and  fruits,  bring  with  (hen 
the  seeds  of  tropical  fevers;  and  thus  there  is  a  bitter  for  every  sweet,  sad  in 
enemy  skulking  in  ambush  for  every  friend.  It  is  ihemissioDof  sanitary  science 
to  give  success  and  pcrmanancy  to  our  modern  civilization  in  every  land  ind  in 
every  clime;  in  a  word,  to  protect  the  growth  and  insure  the  success  of  freit 
cities.  This  has  been  effected  for  many  great  cities.  'Vcxt  city  of  London,  <> 
example,  contains  a  population  equal  to  that  of  New  York,  Paris,  and  Berlin  {lol 
together,  and  yet  has  a  lower  de.ith  rate  than  either  one  of  these  cities.  S^itirf 
science  constitutes  a  broad  and  inexhaustible  field  for  human  investigation. 

It  Includes  a  large  scope  for  jurisprudence  for  law  malting,  intematioBi), 
nalional,  state  and  municipal.  In  some  countries,  sanitary  tegislatioo  has  rr- 
ceived  a  study  equal  to  iis  importance,  and  in  some  pans  of  the  United  Suin, 
particularly  in  the  State  of  Massachuseas,  it  has  become  an  elaborate  and  wcfnl 
code,  both  Stale  and  municipal.  Practical  sanitary  science  includes  the  profesuon 
of  the  architect  as  to  heating  and  ventilation,  the  sanitary  engineer  or  Kwa 
builder,  the  plumber,  and  the  chemisi,  who  devotes  himself  to  the  study  of  fowU 
and  the  prevention  of  the  crime  of  food  adulteration.  Here  let  me  digress  for  i 
moment  and  point  out  the  fact  that  the  adulteration  of  foods  is  the  greatest  and 
besetting  crime  of  the  age,  and  of  thi&  country  and  of  this  Stale  in  particular—  wL 
that  substance  only,  which  is  not  adulterated,  is  that  article  which  is  cheaper  Itiu  ^ 
any  adulterant. 

Coffee,  tea,  sugar,  molasses,  candies,  honey,  butter,  lard,  oil,  liquors  of  ererf 
description,  drugs  of  every  kind,  all  arc  adulterated,  and  no  tcgialature,  no  5uir 
board  of  health  brings  the  miscreants  to  justice.  Again,  sanitary  science  indudts 
the  physician  who  studies  the  nature  xnd  history  of  pestilential  diseases  and  their 
prevention.  It  includes  the  labor  of  the  practical  health  officer,  who  enttneet 
proper  regulations  for  municipal  cleanliness;  for  sanitary  science,  when  rcduoedfl 
to  first  principles,  to  its  quintessence,  is  cleanliness.  The  architect's  endeavor  lo 
secure  proper  ventilation  of  the  home  is  but  an  effort  at  clcanluies».  The  scwti 
is  an  adjunct  for  cleanliness,  and  the  pipes  for  house  drainage  and  water-service 
put  in  by  the  plumber  are  means  for  reaching  the  same  end. 

Sanitary  science  is  ihe  enemy,  the  aniipode,  of  Malthusianisro.     It  endesTOis 

to  prolong  life,  to  save  life,  to  fight  off  death.     It  leaches  that  society  has  an  to- 

trest  in  tiie  pTcscrvalion  of  every  human   life,  a  social,  a   moneyed,  a  naieriil 

!•         '     ■he  protection  and  prolongation  of  every  human  existence.     It  assaiMS 
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that  the  child  must  live  for  the  ptrcnt,  that  the  investment  of  money,  love  and 
affectioD  b)'  Ihe  pircni  muat  be  reimbursed  and  relumed  by  the  offspriDg.  It 
hts  no  feaT  of  the  over-production  of  the  human  race,  and  no  alarm  lest  the  fowl 
fiuppljr  of  manVind  will  leive  ihem  without  subsistence.  Although  I  believe  that 
the  teachings  of  Malthus  arc  false  and  untenable  in  theory,  yel  it  is  a  fact  that 
they  have  been  verified  in  many  countries.  In  many  of  (he  capitals  of  Europe, 
and  in  some  of  the  cities  of  this  country,  the  Aoaual  death  rale  has  equaled  and 
ID  some  years  more  than  equaled  the  birth  rate,  so  that  were  it  not  for  the  con- 
stant recruiting  of  population  from  the  rural  districts,  the  population  of  thete 
cities  would  diminish  or  even  become  extinct.  Some  of  these  cilies,  however, 
with  the  highest  and  most  abnormal  death  rate,  have  grown  with  unpaiallcled 
vigor  and  rapidity,  owing  exclusively  to  the  inHux  of  population  from  the  country 
districts. 

This  destruciion  of  human  life  in  great  municipalities,  however,  has  no 
necessity,  [t  has  no  conipen»tting  advantages  to  the  race;  it  is  not,  to  any  great 
extent,  in  obedience  to  the  law  of  food  supply,  but  is  purely  the  result  of  human 
ignorance  and  indilTerence  to  thoie  condition!!  of  health  which  imrround  us,  It  Is 
ihe  result  of  defective  sewerage,  ignorant  plumbing,  ill-ventilation,  the  over- 
crowding uf  tenement  houses,  and  the  Don-oL^ervnnce  of  cleaaliness.  allof  which 
cvib  charactcritc  all  great  municipalities.  With  iheac  general  remarks,  let  us 
consider  particularly  the  business  or  profession  of  the  practical  plumber. 

The  plumber  is  a  practical  sanitarian  and  is,  perhaps,  the  oldest  worker  in  the 
an  of  protecting  the  public  health.  His  ait  reaches  far  back  to  the  first  pages  of 
hi&Iory.  He  was  known  to  Jerusalem  in  the  days  of  the  magnificeDcc  of  Solomon, 
to  Babylon  when  she  was  the  seat  of  empire,  and  to  Athens  and  Rome  as  Ihey 
successively  triumphed  as  the  controlling  powers  of  the  Orieni.  Wherever  the 
genius  of  man  founded  great  cities,  the  homes  of  wealth  and  splendor,  and  the 
centers  of  political  influence  and  power,  there  the  cunning  of  the  plumber  was 
invoked  to  bring  pure  water  from  the  nvcrs  and  lead  and  conlrol  it  within  the 
habttattons  of  man,  and  lo  give  comfort  and  health  to  palaces  and  luxury  to  the 
king  and  his  court.  In  modem  times  the  plumber  has  figured  more  conspicu- 
ously. His  art  has  been  used  not  nlone  for  bringing  limpid  streams  into  palaces 
for  the  graitliratinn  of  couTiicrs  and  king:>,  but  it  has  brought  the  luxury  of  pure, 
wholesome  water  into  the  habitatiom  of  the  poor,  into  the  workshop  and  manu- 
factory, and  has  made  it  subservient  to  numberless  uses  unknown  to  the  aocieot 
world,  such  as  fur  healing  purposes  and  for  driring  machinery,  and  thereby  re- 
lieving man  of  much  drudgery.  We  are,  therefore,  principally  interested  in  the 
plumber  of  the  present  day.  On  this  point  we  may  remark,  that  plumbing  is  a 
progressive  art,  and  has  undergone  many  improvements  within  a  comparatively 
recent  period-  The  practical  inquiry  then  presents  itself — what  is  the  state  of 
the  nri  in  this  city  ?  Has  the  work  performed  here  been  done  in  the  best  style  of 
the  art  "i  before  answering  this  question  I  will  say  that  I  have  every  reason  to 
believe  (hat  the  gentlemen  before  mc  are  as  well  versed  in  the  theory  and  art  of 
ifcssion  as  any  equal  number  of  plumbers  in  any  other  city  of  this  coun- 
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ttjr.     In  answer,  however,  lo  my  inquiries  1  ihinlt  ihe  majority  of  you  will; 
with  me  in  saying  thai  the  plumbing  which  has  been  done  in  this  city  fau,  i&  i 
greater  part  of  it,  been  done  in  a  very  unsatisfactory  manner.     Of  course  MOti 
exceptionally  good  Job<  of  plumbing  have  been  made,  bat  as  a  rule  the  plumt 
work  is  not  up  to  the  latest  demands  of  the  art.     This  is  not  only   true  of  tt 
dty,  bat  it  h  true  of  every  city  where   there  are  no  plumbing  laws  and  no  i 
spectioD  of  the  plumber's  work,     The  condition  of  plumbing   in   this  city 
not  possibly  be  worse  than  it  was  a  few  years  ago  in  Boston,  New  York, 
lyn,  Washington  and  Chicago,  before  their  plumbing  code  came  into  ea 
Let  us  inquire  what  are  the  causes  of  inferior  and  dangerous  plumbing, 
property  owners  are  largely   responsible  for  cheap  plumbing.     Many  of  I 
have  very  crude  ideas  of  plumbing  and  care  less  to  learn  anyihitig  aboot  ti,  aii4 
know   nothing  about   the  dangers  of  drainage  gas.     They  are  eager  to  drin  a 
smart  contract  with  Ihe  plumber,  juit  as  they  would  bargain    for  the  exeatltioi ' 
of  (he   foundation   by  the  cubic  yard,  or  for  the  btick  by  the  thouitand,  eo  liiit  I 
they  often  get  cheap  plumbing,  with  typhoid  fever  and  diphtheria  thrown  in  Ibr] 
nothing.     The  avarice  of  property  owners  and  their  indifference  to  healthy  plinnl>] 
ing  is  one  of  Ihe  almost   insurmountable  obstacles  (o  correct   plumbing, 
again,  the  indifference  and  ignorance  of  some  architects  as   to  correct  plUBt 
ii  another  difficulty  to  be  overcome.     We  have  in  ibis  city  as  intelligent  a  body] 
of  architects  as  can  be  found  elsewhere,  but,  genilemen,  I  impart  no  secret  10 
you  when  I  tell  you  that  there  arc  architects  in  this  city   who   canrvot   write  mi 
correct  and  proper  specifications  for  a  complete  system  of  hou4e  drainage.     N««i 
we  all   know  that   in  order  to  put  in   a  perfect  system  of  house  drainage  ill 
should  be   properly  provided  for  by  the  architect,  from  foundation  to  roof,  andf 
that  if  the  architect  does  not  do  bis  work  properly  the  plumber  cannot  perfonn 
bis. 

To  this  work  of  correct  plumbing  the  architect  has  the  greatest  tesponstbtlilT. 
for  however  avaricious  the  builder  may  be,  he  generally  puts  great  confidence  n  j 
bis  architect,  and  imagines  that  what  the  architect  does   not  know  is  ooi  wcnb' 
finding  out.     It  is  the  solemn  duty  uf  every  architect  practicing  his  art  in  agmt 
city  to  make  an  exhaustive  study  of  plumbing  and  not  to  be  taiisfied  with  asuper- 
ficiat  knowledge  of  this  subject,  gleaned  from  some  occasional  article   found  la 
an  architect's  journal,  or  from  some  specificatioiis  of  a  plumbing  contrau  ob>l 
served  in  some  book  of  contract  forms,  or  obtained  from  the  pictures  of  ptn 
ing  fixtures  found  in  some  advertising  manual  which  has   come  gratuitoualy 
bti  hands  from  some  wholesale  manufacturer.     It  is  not  enough  for  the  ardtutd 
to  know  that  the  foundation  of  the  house  is  all  right,  that  the  walls  wtl)  noterack,i 
that  the  roof  will  not  fall  in,  that  no  ordinary  wind  storm   will   blow  it  dot,] 
or  that  no  common  tramp  can  raise  the  window  or  pick  the  front  door  lock  ;  it  it ' 
his  business  to  know  that  he  has  not  written  up  and  perfected  plans  and  apcciE*^ 
cations  for  a  nest  of  typhoid  fever  and  diphtheria.     But  plinnbers,  gentlemea,! 
have  their  responsibility  in  this  matter.     Have  you,  as  a  body,  banded  lo^eitKr 
and  endeavored  to  enlighten  the  community  as  to  the   importance  of  corred 
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plumbing,  and  as  to  tht  dangers  of  cheap  and  imperfect  drainage?  And  have 
you  sopcrintcndcd  all  your  work  punciilioiisly  ?  Have  you  scnitinized  every 
joint,  every  gasket,  every  pipe,  as  to  veight  and  freedom  from  imperfect  cast- 
ing? Were  there  no  flaws  in  the  drain  pipe,  was  it  properly  glazed  and  laid  at 
a  proper  inclination  ?  Theite  are  questions  for  you  to  answer  Jn  your  momenta  of 
sdf-intcrrogation.  It  is  only  a  fev  weeks  since,  that  i  plumber  was  arrested 
and  punished  in  New  Vork  for  carrying  Ihrotigh  the  roof  of  a  house,  a  phantom 
or  dummy  toil  pipe.  (  suspect,  notwithstanding  the  heartless  motives  unjustly 
imputed  to  the  plumber,  that  there  are  times  in  his  history,  when  he  takes  up  the 
aoorning  pap«r  and  reads  the  death  notice  of  some  child,  that  has  been  removed 
by  diphtheria,  in  which  a  feeling  of  chagrin  and  lemortc  steals  over  him.  But 
again,  ihc  city  government,  the  health  department,  and  the  sanitary  superiotend- 
ent  are  responsible  for  this  luck  of  correct  plumbing;  for  it  is  a  fact,  that  good 
plumbing  is  not  general  in  any  city  unless  regulated  and  obutncd  by  law. 

As  long  as  street  cleaning  or  the  removing  of  garbage  is  not  reijulaied  by 
law,  so  long  will  the  city  be  filthy.  So  long  as  every  man  is  let  to  adulterate 
food,  so  long  will  the  common  necessities  of  life  be  debased  by  heartless  men, 
ajid  so  long  as  the  building  of  a  system  of  house  drainage,  in  any  building,  pub- 
lic or  private,  is  left  lo  the  avarice  or  ignorance  of  any  man,  so  long  will  that  art 
jeopardize  the  safety  and  welfare  of  the  community.  As  before  remarked,  I  sup- 
pose thai  some  of  the  plumbing  work  in  this  city  has  been  faulilcss,  both  in  theory 
and  construction,  but  it  has  not  fallen  to  my  lot  to  sec  any  of  this  work.  I  have, 
however,  been  crediblf  informed  of  its  construction.  [  have,  on  the  contrary, 
seen  numerous  instances  of  incorrect  plumbing.  1  have  seen  soil  pipes  without 
fresh  air  inlets,  and  lermiriaiing  on  the  same  floor  as  Ihc  fixtures,  or  on  the  first 
or  second  floor,  without  going  up  through  the  roof.  I  have  seen  a  soil  pipe  in  a 
residence  end  in  the  chimney.  I  have  known  it  lo  terminaie  in  the  smoke-stack 
of  a  public  building,  either  to  be  filled  up  with  soot  or,  under  some  circumstances, 
to  be  so  alTecied  by  the  draft  as  to  utiseal  the  traps.  As  a  rule,  I  believe  that 
the  danger  of  the  siphonage  of  traps  has  been  wholly  overlooked  and  ignored  in 
this  city,  t  have  never  seen  a  common  "S,"  or  siphon  trap,  ventilated  in  this 
city,  yet  1  know  that  there  is  not  a  city,  where  there  is  a  plumbing  law,  that  would 
allow  an  '*  S  "  trap  without  a  vent  pipe  to  b«  connected  with  any  fixture  of  a  soil 
pipe. 

Now,  gentlemen,  I  think  you  will  agree  with  me  when  I  say  that  we  need  a 
reformation  in  the  plumbing  work  of  this  city.  That  reformation  should  begin 
first  with  the  work  of  putting  in  the  water  service.  There  is  nothing  so  essential 
to  the  public  health  and  comfort  as  the  general  use  of  the  water  service.  We 
need  in  this  city  to  get  our  water  supply  from  above  Ai^entine,  or  preferably 
above  Wyandotte,  and  then  we  shall  abandon  all  cisterns  and  wells.  In  fact,  no 
well  should  now  be  allowed  by  law  within  the  city  limits.  Water  then  should  be 
introduced  from  the  public  supply  into  every  tenement  and  lodging  house  and 
into  every  habitation  in  the  city.  But  the  water  service  pipe  must  be  put  in  dif- 
ferently  from  the  work  done  heretofore.     This  freciing  of  the  water  pipe  or  shut 
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tiQg  off  water  from  the  household  during  two  moothi  everjr  winter  most  be  itop- 
ped.  It  is  the  business  of  the  plumber  to  pat  in  the  pipe  lo  tfa&t  it  will  not 
freeze,  to  jacket  it  with  resin  or  p1aster-of- Paris,  or  with'  some  other  non-coDdoct- 
ing  material,  so  that  it  will  not  freeze  up.  There  is  nothing  that  brings  jonr  nt 
into  such  disrepute  as  the  yearly  freezing  of  the  water  service  pipe,  and  the  litde 
money  you  make  by  repairs  of  frozen  pipes  it  more  than  ten-fold  counter-bal- 
anced  by  the  fears  and  prejudices  of  house-holders  against  plumbing  on  acconot 
of  this  annual  bursting  of  pipes  and  the  expenses  and  damage  incurred  tfaerriij. 
No  plumber  should  ever  put  in  any  water  pipes  which  he  knows  will  freeze  np, 
without  a  decided  and  vigorous  protest.  With  regard  to  drainage  pipes  all  should 
demand  that  the  work  and  material  be  equal  to  the  most  advanced  knowledfe 
of  this  service.  To  affect  this  purpose  the  work  will  have  to  be  inspected  by  a 
practical  plumber  acting  under  municipal  authority,  and  municipal  authority  will 
have  to  be  secured  through  the  members  of  the  city  council.  Here  yon  suy 
meet  with  difficulty,  but  perhaps  not  with  as  much  as  you  may  expect  I  b^ 
lieve  that  Kansas  City  to-day  is  ahead  and  in  the  lead  of  all  the  cities  of  tht 
State  in  sanitary  matters  and  that  the  public  sentiment  here  is  more  progresBTC 
than  elsewhere  within  the  State. 

The  greatest  drawback  in  this  city  is  want  of  money.  We  need  money  foracilT 
hall,  for  a  hospital,  some  people  think  for  a  market  house,  and  for  grading  ind 
sewering  the  city,  so  that  our  legislators  are  apt  to  think  we  have  none  to  spare 
to  pay  more  city  officials.  It  seems  to  me,  however,  that  the  inspection  of  plumb- 
ing is  too-  important  a  matter  to  be  delayed  on  account  of  the  demands  od  the 
treasury,  and  that  the  expenditures  of  the  city,  in  other  directions,  should  be 
so  curtailed  as  to  leave  a  fund  for  the  inspection  of  plumbing.  Within  tbe  last 
ten  days  numerous  complaints  have  been  made  to- me  of  sickness  induced  by 
drainage  or  soil-pipe  gas.  I  have  been  so  busy  that  I  conld  not  inspect  the  local- 
ities reported,  but  I  fear  that  on  inspection  the  complaints  will  be  found  to  be 
true. 

Again,  if  tlie  inspection  of  plumbing  is  delayed  for  a  number  of  years  it  will 
be  a  very  difficult  matter  to  remedy  defects,  and  property  owners  will  be  iodig* 
nant  at  the  great  amount  of  work  to  be  torn  out  of  their  buildings.  Id  a  matter 
of  such  vital  interest  to  the  public  health,  the  expense  of  a  plumbing  inspector 
ought  not  to  form  any  valid  objection,  and  I  believe  will  not  when  the  facts  are 
properly  presented  to  the  city  council  in  regard  to  the  legislation  which  you  it- 
quire.  I  hope,  gentlemen,  that  before  another  year  your  influence  will  be  felt 
throughout  the  country.  Other  associations  within  the  same  time  have  achieved 
a  national  influence  and  reputation.  The  master  plumbers  of  Chicago,  for  ex- 
ample, illustrate  the  truth  of  my  statement,  as  shown  by  the  following  extiicl 
from  a  lecture  recently  delivered  at  Hershy  Hall  by  Dr.  O.  C.  DeWolf,  health 
commissioner  of  that  city.     The  doctor  says  : 

"One  year  since  you  did  me  the  honor  to  invite  me  to  address  you  on  such 

t  as  would  mutually  interest  us  as  sanitarians,  and,  on  that  occasioo,  I 

he  first  time,  a  body  of  artisans  of  whom  I  had  known  much  and  seen 


Ihtlc.  I  v«niured  to  suggesl  to  you  the  impoiUncc  of  inlelligenl  organizatioo, 
and  pointed  out  to  you  some  of  the  results  to  your  guild  which  might  be  expected 
to  follow  such  united  and  harmoniou!.  aciion.  I  am  surprised  u  the  wofk  you  have 
accomplished.  I  have  seen  the  president,  recording  secretary,  fiAancia]  secretary 
and  a  majority  of  the  executive  committee  of  the  National  Associilioo  I^en  from 
your  ranks,  And  to-oight  you  stand  amonK  your  fellow  craftsmen  the  most  influential 
body  or  plumbers  in  the  United  Slates.  This  statement  will  not  be  denied  by 
any  one  who  has  followed  Die  professional  literature  of  your  gjulld  for  the  past 
few  months.  I  congrAtulate  you  and  rejoice  with  you.  As  a  preface  lo  what  I 
have  to  say  to  you  to  night,  I  wish  again  lo  emphasize  the  importance  to  your- 
selves of  a  wise,  broad,  intelligent,  actire  And  generous  spirit  of  association,  both 
(or  personal  benefit  and  that  the  influence  of  your  organization  may  be  as  far- 
reaching  and  potential  as  you  desire." 

Here,  gentlemen,  I  should,  perhaps,  stop,  but  I  cannot  refrain  from  making 
le  suggestions  to  you  in  regard  to  your  avocation  and  its  relation  to  your 
uniary,  socixl,  intellectual  and  political  influence.  Your  vocation  is  a  pecul- 
iar one.  it  is  not  a  business  which  simply  requires  labor,  tven  skilled  labor,  but 
it  is  both  an  an  and  a  science.  The  man  who  can  wipe  a  joint  perfectly,  who 
knows  the  mechanism  of  a  flush  unk,  or  of  a  system  of  house  drainage  or  of 
steam  fittings,  is  not,  therefore,  a  perfect  plumber.  He  muitt  not  slop  with  the 
mechanism  of  the  business,  but  he  ought  to  know  much  of  its  theory  and  of  the 
chemistry  and  science  of  the  materials  with  which  he  labors.  The  plumber  ought 
then  to  be  more  than  a  laborer ;  he  should  be  a  skilled  and  scientific  artisan.  ] 
take  it  for  granted  that  the  object  oi  your  association  is  persons!  improvemeDl, 
intellectual,  social  and  pecuniary.  What  then  will  contribute  to  your  success? 
I  answer,  to  raise  the  standard  of  intelligence,  of  professional  skill  and  social 
worth  high  in  your  associaiion.  Make  the  admission  into  your  guild  as  difficult 
and  not  as  easy  as  possible.  Lengthen  out  the  period  of  apprenticeship.  I  do 
not  know  how  long  it  is,  but  it  should  in  my  opinion  be  not  less  than  6ve  years. 
In  addition  to  this,  you  should  require  of  your  apprentices  a  regular  course  of 
•tudy  and  annual  examinations,  which  could  be  made  before  a  board  of  examin- 
ers apiwinted  from  your  assocLition.  I'o  my  mind,  a  programme  of  cxamina* 
tioua  hkc  the  following  might  be  adopted  :  .'^t  the  end  of  the  lirst  year,  cxamiua- 
tion  in  arithmelic  and  book-keeping;  second  year,  algebra  and  elements  of 
drawing;  third  year,  algebra  continued  and  mechanical  drawing;  fourth  year, 
elententiry  chemistry  and  hydraulics;  (iflh  year,  hydraulics  continued  and  the 
special  cbemislry  of  water  and  of  the  mculs.  These  studies  could  be  pursued 
during  the  long  winter  evenings  and  would  take  the  young  apprentice  away  from 
the  evil  allurements  of  city  life  and  would  force  bim  to  spend  his  otherwise  leis- 
ure hours  in  a  school  for  mathematical  insiruclion  and  in  the  laboratory  of  the 
practical  chemist,  and  would  cause  him  to  become  a  thoughtful,  well-rounded 
man,  and  an  intluential  ciliten. 

Nothing  lowers  and  debases  a  business  or  avocation  so  quickly  and  surely 
as  easy  and  cheap  access  to  it.     All  the  evils  of  low  wages,  scamped  or  inferior 
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workmanship,  of  unfair  and  dishonorable  competition,  of  jealousies  and  of  pro- 
fessional envy  and  backbiting,  can  be  traced  directly  to  short  and  hurried  appren- 
ticeship. A  business  or  profession  which  shortens  its  course  of  study  of  apprni- 
ticeships,  whicif  eagerly  seeks  every  youth  for  its  pupil,  and  opens  wide  its  por- 
tals of  instruction,  offering  every  inducement  which  appeals  to  indigence,  igno- 
rance and  to  mental  inactivity  and  stupidity,  is  not  worth  having,  and  is  alike  dis- 
graceful and  dishonorable  to  the  recipient  and  to  the  donor.  Again,  gentlemen, 
I  say,  make  your  standard  high,  access  to  your  ranks  difficult,  the  period  of  ap- 
prenticeship and  of  instruction  long  and  exacting,  and  do  not  fall  in  with  the 
popular  idea  of  license  instead  of  liberty,  which  accords  to  any  man  the  right  to 
follow  any  profession  or  carry  on  any  business,  however  intimately  or  delicately 
associated  with  the  public  welfare,  without  a  previous  training  and  instruction  for 
intelligently  and  skillfully  discharging  its  obligations.  Permit  me  to  say,  in  con- 
clusion, that  for  reasons  which  are  now  manifest,  I  ought  not,  perhaps,  hare 
acceded  to  your  invitation  to  address  you.  My  official  duties  during  the  past  four 
years  have  been  so  numerous  and  exacting  that  I  have  had  no  time  for  litenry 
composition  and  for  preparing  a  lecture,  such  as  would  do  justice  to  you  or  my- 
self. But  1  could  not  resist  the  opportunity  of  co-operating  with  you  in  your  first 
efforts  in  this  city.  And,  gentlemen,  whatever  shall  be  my  future  in  this  city,  in 
office  or  out,  you  may  always  consider  roe  at  your  side,  battling  with  you  for 
your  rights  as  sanitarians  and  as  public  benefactors. 
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DESCRIPTION  OF  MARBLE  CAVE,  MISSOURI. 
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Roark  Mountain,  in  Stone  county,  Missouri,  is  the  highest  point  of  the 
Ozark  range  within  a  radius  of  twenty-five  miles.  It  is  surrounded  by  the  head 
waters  of  Roark  Creek,  Big  and  Little  Indian  Creeks,  Fall  Creek,  and  Jacob's 
Branch,  all  flowing  in  different  directions.  To  the  south  is  White  River,  towards 
which  the  mountain  slopes;  to  the  north  James  River.  The  first  is  about  three, 
the  other  six  miles  from  the  top  of  the  mountain. 

That  top  is  a  strip  of  table  land,  about  one  mile  long  and  from  an  eighth  to  a 
quarter  of  a  mile  in  width;  one  thousand  feet  above  the  level  of  White  River.  A 
magnificent  view  presents  itself  from  that  point.  The  eye  sweeps  over  range 
after  range  of  mountains,  heavily  timbered  with  oak,  black-walnut,  cedar  and 
pine,  valleys  with  streams  meandering  through  them.  A  bracing,  invigorating 
Vre.     Abundance  of  game.     Springs  of  pure  water,  and  medicinal  springs, 
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chalybciic,  sulphur,  tie.  Almost  every  variety  of  ordinary  fruit  finds  the  soil 
and  climate  congenial. 

Nearly  id  the  middle  of  the  level  space  od  the  top  of  Roark  Mounuin  is  a 
depression,  an  oval  shaped  sink,  two  hundred  and  htiy  feet  long  and  eighty  feet 
at  its  greatest  width.  This  sink  is  (he  mouth  of  a  funnel,  standing  perpendicular 
above  the  mouth  of  a  gigantic  cave,  called  Marble  Cave,  after  the  rock  by  which 
it  is  walled  in.     The  mouth  of  the  cave  is  in  the  middle  of  its  roof. 

The  siiles  of  the  funnel  taper  downward,  rather  steeply,  till  a  depth  of  one 
hundred  feet  is  reached.  Not  so  steeply,  however,  but  that  one  can  climb  down 
them  along  a  rugged  path.  These  sides  are  of  huge  blocks  of  tlint-rock  with 
earth  between,  sufficient  to  afford,  at  intervals,  footinfc  for  trees  one  foot  and  a 
bali  ia  diameter. 

After  bavin;  gone  down  the  side  of  the  funnet-shaped  &ink,  one  comes  to 
another  opening  nearly  oval,  thiity  feet  long  and  from  five  to  fifteen  feet  in  width, 
the  bottom  of  the  funnel.  This  opening  is  at  two  places  bridged  over  by  large 
rocks,  which  have  fallen  down  and  become  wedged  iu.  It  really  is  a  hole  in 
the  top  of  the  roof  of  the  cave,  which  roof  here  is  from  fifteen  to  twenty-five  feet 
thick.  Now  the  rock  is  grey  marble.  Below  one  of  the  vredged-in  rocks,  a 
ledge  projects,  jotting  out  from  the  side  of  the  bole  in  the  roof  of  the  cave.  A 
path  leads  to  that  ledge.  From  the  ledge  one  descends  by  means  of  a  ladder, 
sixty-five  feet  long,  to  the  top  of  a  pile  of  rock,  eartli  and  rubbish,  rising  upward 
in  the  shape  of  an  irregular  truncated  cone,  from  about  the  middle  of  the  floor  of 
the  cave.  Thai  pile  is  about  two  hundred  feet  high.  A  rough,  winding  jiatfa 
along  its  side  leads  to  the  floor  of  the  cave. 

The  cave  is  nearly  circular,  in  the  shape  of  an  inverted  bowl,  Rattened  at  the 
top.  That  flat  top  b  of  dove-colored  marble  and  two  hundred  feet  in  diameter. 
The  floor  of  the  cave  is  seven  hundred  feet  in  diameter.  The  roof  is  about  two 
hundred  and  fifty  feet  high.  The  sides  along  the  bottom  are  of  granite.  Above 
that  comes  a  layer  of  onyx,  mostly  white  and  sixty  feet  thick;  above  that  thick 
layers  of  dove-colored,  variegated,  brown,  red  and  drab  marble,  mostly  dove- 
colored;  and  between  the  layers  of  marble  are  thin  layers  of  flint  rock.  Between 
the  layers  of  marble  in  the  sides  and  the  flat  marble  top  of  the  roof  is  timestooe. 

The  base  of  the  conc-tihajKd  pile  in  the  cave  is  from  two  hundred  to  four 
hundred  feet  id  diameter.  It  comes  at  one  place  within  a  short  distance  from 
the  wall  of  the  cave  and  at  another  leaves  a  space  of  neatly  five  hundred  feet. 
It  secRH  to  have  been  caused  by  a  volcanic  upheaval  and  increased  by  earth  and 
debris  Calling  down  through  the  opening  above.  At  noon  the  vertical  rays  of  the 
sun  strike  the  top,  rendering  the  strata  in  the  roof  dimly  visible,  and  more  clearly 
outlining  the  upper  part  of  the  cone-shaped  pile.     For  the  rest,  the  cave  is  dark. 

Countless  bats  have  for  centuries  been  swarming  in  the  cave  and  through 
the  passages  and  rooms  connected  therewith,  whenever  the  weather  iscool.  The 
floor  of  the  cave  is  covered  by  a  layer  of  guano,  the  deposit  of  those  bau,  and 
by  myriads  of  carcasses  of  such  as  died  and  decayed  long  since;  which  last  b 
evidenced  by  numerous  small  bones  found  mixed  in.     That  layer  of  guano   has 
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lirty  feci  loog  and  forty  feet  high.     Tbii  room,  during  cool  weather,  is  so  filled 

i  with  bats  that  they  completely  cover  and  hide  the  wall  aJl  around,  giving  it  the 

'  appearance  of  blaclt  velvet.     Whenever  dismrbtd  they  fly  about  in  such  numbers 

Las  to  put  out  80)*  light  not  protected  by  a  lantern,  and  incessantly  flap  against 

['One's  face.     Hence  the  room  is  called  The  Battery.     A  very  thick  layerof  guano 

.  covers  the  floor.     At  the  further  end  is  ft  small  stream  of  water,  about  three 

iDches  deep  and  three  feet  wide,  all  saturated  with  guano,  and  running  onward 

between  rocks.     A  boy,  Dick  Powell,  son  of  a  member  of  the  care  company, 

ilbllowed  the  stream  for  a  distance  of  loo  (eel  and  then,  coming   to  a  precipice, 

Itumed  back.     Through   the  passage  from  the  Battery  to  the  Mother  Hubbard 

Koom,  a  strong  inward  current  of  atr  constantly  forces  itself.     Therefore  thia 

I  paisage  has  been  designated  as  llie  Inward  Wind  Passage. 

2.  A  second  passage,  about  three  and  a  half  feet  high  and  the  same  in 
width,  is  called  the  Ontward  Wind  Passage,  by  reason  of  a  current  of  atr  rushing 
from  the  cave  with  such  force  as  to  extinguish  any  light  not  in  a  lantern.  It  has 
been  explored  only  about  150  feet,  at  which  point  progress  is  stopped  by  cross 
Stratum  of  onyx,  dividing  the  passage  and  rendering  it  loo  narrow.  A  large  (ire  of 
pine  knots  once  was  kindled  in  it,  and  the  draft  carried  the  smoke  off  without 
hindrance.     Probably  it  leads  to  an  opening  in  the  side  of  the  mouniaiii. 

3.  A  third  passage,  slanting  with  an  incline  of  45°,  and  circular  like  a  hole, 
tbiee  and  a  half  feet  in  diameter,  leads  to  a  room  about  thirty  feet  long,  ten  feet 
wide  and  fifteen  feet  high.  This  room  is  called  Powell's  Room,  afier  T.  S. 
PowHI,  vice-president  of  the  company,  who  discovered  it  A  short  straight  pas- 
sage, also  \  cicepway,  leads  from  this  to  a  similar  room,  in  size  half  of  the  former. 
Another  crecpway  connects  this  second  room  with  a  third  still  smaller,  in  sice 
about  one-third  of  the  first.  The  floors  of  these  three  rooms  are  vast  deposits  of 
guano,  depth  unknown.  A  fourth  passage  leads  farther  on  but  has  not  beeit 
explored,  l>e4.-auEe  it  has  been  greatly  stopped  up  with  guano.  Ttie  walls  of 
these  three  rooms  are  smooth  blocks  of  white  onyx  and  dove^olored  and  red 
marble  piled  up. 

4.  A  founh  passage,  in  size  similar  to  the  former,  runs  down  at  an  angle 
of  45",  to  an  almost  circular  room  about  hfteen  feet  in  diameter  and  ten  feet  high. 
This  room  seems  to  have  been  a  deo  of  bears,  as  the  ground,  also  a  guano  bot- 
tom, is  strewn  with  bones  of  bears.  Waste  water,  from  the  spring  in  the  cave, 
runs  through  this  room  and  into  a  farther  room,  visible  but  not  accessible  along 
the  stream.     The  guano  is  partly  spoilt  by  the  water.     Rock,  marble  and  onyx. 

5.  A  fifth  passage,  the  most  tortuous  of  all,  circular  in  shape,  about  190 
fleet  long,  and  at  some  points  only  two  and  a  half  feet  high,  leads  to  a  room  of 
serpentine  shape,  not  over  three  and  a.  half  feet  in  height.  The  floor  of  this  room 
is  brilliant  red  clay,  very  strongly  impret;»atcd  with  saltpetre.  Here  neither  bat 
nor  guano  is  found.  But  the  room,  the  length  and  width  of  which  has  not  been 
accurately  asceruined,  is  filled  with  mummified  animals.  There  are  bears,  pAD- 
thers,  utters,  racoons,  opossums,  wolves,  foxes,  lynxes,  etc.,  and  one  specimen 
of  what  seems  to  be  an  antediluvian  animal  of  the  genus  plerodactylus.     Abo 
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smaller  antmalt,  seemingly  some  kind  of  monkey.  These  mummies  are  in  u 
attitude  of  repose,  as  if  the  animals  had  come  here  to  die.  Hence  the  (oon  it 
called  the  Cemetery.  Hair  on  the  dried  u))  skioi  is  well  preserrcd.  The  n»f 
of  ihe  loom  is  marble.  The  sidc»,  so  far  as  seen,  aie  a  glisleoiog  quaits,  be- 
lieved to  be  silicate  of  zinc,  but  noc  yet  analyud.  What  may  be  beyond 
room  hns  not  been  ascertained. 

6.  A  sixth  passage  is  located  at  the  rear  of  (he  spring.     Jt  is   about 
feel  wide  and  forty  feet  in  height,  and    tapers   toward  (he  top.     It  really  ts 
crack,  about  thirty  feet  long,  in  the  rock,  level  and  straight.      Red,  while  ain 
brown  staiaciiies  hang  down  from  the  roof.     They  reach  so  low  that  oDc  has 
creep   under  ihem.     It  ends  in  a  circular  room,  about  twenty  feet  in  diameter 
The  roof,  about  fifty  feet  high,  is  conical.     Water  constantly  falls  from   polals  iQ 
over  the  ceiling,  as  if  that  were  a  colander  or  sieve.     This  creates  a  periea 
shower.     The  water  escapes  through  interstices  betweeo  blocks  and  fragmcnti  of 
rcxiks  which  cunstiiulc  the  floor.     The  sides  of  the  room  are  enveloped  in  araief-  ^ 
formations,  and  the  sides  of  the  roof  are  covered   with  bright,  brown  stalaeiiteL  ■ 
An  immense  sulaciitc  hangs  from  the  cenier.     The  room  is  called  the  Shoaer-^ 
Bath  Room.     The  space  below  has  not  been  examined.     Neither  has  it  bcco 
ascertained  where  the  water  goes  to. 

7.  A  seventh  passage  has  a  round  opening  three  feet  in  diameter,  and  re- 
uins  that  shape.  It  winds  and  at  first  is  level,  but  soon  begins  to  slope.  TV 
ground  is  strewn  with  small  bones  and  teeth.  It  seems  to  lead  to  the  space 
whither  flows  the  water  from  the  last  described  room,  but  as  yet  it  has  been  ei- 
plored  for  only  a  disunce  of  100  feet. 

S.  An  eighth  passage  is  about  six  feel  wide  at  the  opening  and  three  and  a 
half  feet  high.  It  gradually  increases  in  height  until,  at  a  distance  of  forty  feet 
from  the  begiontag,  it  is  six  feet  high.  Up  to  that  point  ii  is  level;  but  now  ii 
desceodd  and  widens,  the  roof  remaining  level,  until  at  a  distance  of  140  feet 
from  the  beginning,  it  is  twelve  feet  wide  and  forty  feet  high.  The  giouDiJ  it 
granite  and  red  clay.  The  passage  ends  in  a  room  called  the  Blow  Room,  alte 
the  late  Hon.  Henry  T.  Blow,  of  St.  Louis,  who  in  1869  penetrated  thus  fsrand 
chiseled  bis  name  in  the  wall.  The  Blow  Room  is  about  100  feet  wide,  ajo  fed 
long  and  100  feet  high.  The  floor,  also  of  gnuiite  and  red  clay,  is  level  in  tk 
center  but  slopes  both  ways.  Oa  one  side  is  a  hole  forty  feet  wide,  opening  upon 
a  precipice  130  feet  deep.  At  tbe  opposite  side  is  a  round  shaft,  six  feet  across, 
partly  covered  by  a  great  slab  ol  rock.  This  shaft  is  lhtny>two  feet  deep,  ti 
ends  in  the  roof  of  a  nearly  level  passage,  about  ten  feet  high  and  six  feet  wide 
After  having  followed  this  passage  in  one  direction  for  forty  to  tifty  rods,  obe 
crosses  a  stream  of  clear  water,  about  ten  feet  wide  and  one  foot  deep.  The 
passage  then  widens  and  becomes  the  caQon  of  the  stream,  which  one  has  to  cross 
and  recross.  Occasionally  it  gets  lower,  so  that  one  has  to  creep.  From  tine 
to  time  it  expands  into  rooms,  none  over  twenty  feet  high,  twenty  feet  wide  acil 
varying  in  length  from  thirty  to  fifty  feet.  This  passage  has  been  followed  fori 
distance  of  two  miles,  and  upwards  of  twenty  rooms  have  been   passed.    Ii  i* 
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tortuous,  monotonous,  has  no  water  fra'cnations  on  walls  or  roof,  descends  with 
th«  rapid  current  of  the  stream,  and  has  in  some  places  a  rough,  atid  in  others,  a 
slippery  floor.  The  rock  it  granite  of  beauliful  colors  and  of  a  high  degree  of 
fineness.  The  emer)-  lock  already  mentioned  also  shows  (iseU  in  some  places. 
T^e  passage  might  be  followed  farther ;  but  has  not  been  yet  from  lack  of  time. 
Bats  are  still  occasionally  found.  Some  guano,  but  not  in  beds  ;  probably  the  water 
has  mostly  earned  it  ofT.  t-'oUowing  from  the  boiiom  of  the  shaft  the  same  passage 
ID  an  opposite  direction,  one  descends  more  than  when  moving  the  other  way. 
It  winds  round,  and  while  ii  continues  (about  which  more  anon)  soon  therefrom 
branches  off  another  passage.  This  traverses  four  rooms  in  succession,  and  ends 
by  reaching  the  bottom  of  the  precipice,  first  seen  from  the  grear  gap  in  the  wall 
of  the  Glow  Room.  The  four  rooms  average  about  twenty  feet  in  height,  aod 
vary  in  widih  from  ten  to  twenty-five  feet  and  in  length  from  thirty  to  sixty  feet. 
Three  have  projecting  ledges  running  all  uiound  along  the  sides,  iolcrrupled  only 
by  the  openings  of  the  passage.  One  can  walk  over  those  ledge«  as  in  a  gallery. 
The  floors  slant  and  are,  as  well  as  the  walls  and  tool,  of  granite  and  yellow  and 
variegated  marble.  Very  little  guano.  Here  and  there  are  holes  in  the  floor, 
showing  underneath  similar  rooms  of  less  height.  In  these  lower  rooms  are  sev- 
eral small,  swift  streams  of  very  clear  water,  running  in  different  directioas. 

The  room  constituting  the  precipice  is  330  feet  high,  nearly  circular,  and 
seventy-five  feet  in  diameter.  It  is  called  the  Voice  Room,  because  frequently 
sounds  ace  heard  there,  so  strikingly  resembling  human  voices  that  an  eiplorer, 
OD  first  entering  it  drew  a  revolver  in  self-defense.  Probably  they  are  echoes  of 
/ailing  water,  and  depend  on  the  rush.  The  lower  part  of  the  Voice  Room  is 
emery  rock,  the  upper  pari  granite,  between  which  two  the  top  of  the  precipice, 
OT  level  of  the  Blow  Room,  is  about  the  dividing  line.  Opposite  the  passage 
through  which  one  has  entered,  is  a  kile-shapcd  crack  in  the  wall.  Thb  crack 
runs  up  about  twenty  feet.  Near  the  top  it  is  about  twenty  feet  wide,  and  at  the 
bottom  the  sides  close  together  in  a  point.  It  is  the  entrance  of  an  almost 
straight  passage  which  retains  thai  shape,  and  first  descends,  at  an  angle  of  45°, 
but  later  becomes  a  little  less  steep.  'J'he  crack  grows  larger  at  the  top  and 
higher,  till  it  reaches  sixiy-five  feet  in  height  and,  near  the  top,  forty  feet  in 
width ;  but  at  the  bottom  it  always  remuna,  coming  to  a  point.  Here  and  there 
in  that  bottom  are  holet  afTordtng  a  view  of  rooms  below,  to  a  depth  of  about 
thirty  feet.  It  is  all  emery  rock ;  no  other  rock  is  any  longer  met  with.  It  leads 
into  what  ts  called  the  Waterfall  Room.  This  room  is  crescent-shaped,  and 
about  too  feet  high.  One  enters  it  at  one  of  the  comers  of  the  crescent.  From 
there  to  the  opposite  corner  is  about  100  feet.  About  the  center  it  is  thirty  feet 
feet  wide.  Near  this  center,  about  the  middle  of  the  outer  line  of  the  crescent, 
is  a  recess  in  the  shape  of  a  horse  shoe.  The  two  points  of  the  horse  shoe  are 
fifty  feel  apart,  and  the  curved  line  between  1 15  (eel.  Tlie  wall  of  this  recess  is 
perpendicular  and  sixty  feet  high.  Down  it  falls,  with  great  force,  a  large  body 
of  water  coming  from  rooms  above.  One  can  pass  behind  the  fall ;  between  it 
and  the  wall.     The  spray  is  such  as  to  extinguish,  anywhere  in  front,  a  light  not 
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protected  by  a  Untem.  The  entire  floor  of  the  Water&U  Room  ia  covered  with 
beautiful  water  formations,  resembling  the  figurei  on  a  carpet,-  but  itandiog 
out  in  relief.  The  walls  are  similarly  covered,  the  formations  looking  IDce  pub, 
baskets,  etc.  In  front  of  the  fall  are  jug-shaped  basins,  varying  in  depth  from 
one  to  two  and  a  half  feet,  and  in  width  from  six  inches  to  three  feet,  with  open- 
ings only  big  enough  for  the  insertion  of  the  hand.  The  water  streams  in  them, 
and  probably  passes  out  again  through  small  cracks ;  which  matter,  however,  has 
not  yet  been  ascertained,  nor  what  becomes  of  the  water.  These  basins  c<Hitai& 
white,  soft,  blind,  toothless  lizards,  from  two  to  six  inches  in  length.  The  rosi 
of  the  waterfall,  and  of  other  falls  below  not  yet  readied,  is  such  as  to  render 
conversation  in  any  portion  of  the  room  impracticable. 

At  the  opposite  corner  of  the  crescent  is  an  ascending  passage  about  fonr 
feet  wide.  The  roof  of  this  passage  is  a  continuation  of  that  of  the  WaterM 
Room.  The  floor  is  of  red  clay,  very  slippery,  into  which  steps  must  be  cut,  *s 
the  angle  is  45°.  The  passage  is  nearly  straight  and  about  loo  feet  long.  It 
ends  in  a  room  sixty  feet  above  the  level  of  the  floor  of  the  Waterfall  Room. 
This  room,  which  one  enters  by  a  turn  to  the  left,  is  about  ten  feet  high.  It  con- 
tains one  large  spring  and  a  cluster  of  smaller  ones.  In  a  backward  direction  it 
is  connected  by  a  passage  about  forty  feet  long  and  four  in  height  and  width, 
with  a  similar  room,  also  containing  springs.  This  second  room  is,  by  a  similv 
passage,  about  twenty  feet  long,  connected  with  a  third  roompf  the  same  kind. 
The  two  first  rooms  are  about  of  a  size,  but  the  third  is  smaller.  The  third  room 
contains  the  head  of  the  waterfall ;  and  the  springs  in  the  rooms  last  mentioned 
furnish  a  portion  of  the  water.  These  rooms  and  the  connecting  passages  are 
together  between  300  and  400  feet  long.  The  rooms  are  about  thirty-five  feet  id 
width.  From  the  first  and  second  rooms,  passages  lead  to  other  rooms  beyond, 
but  these  have  not  been  explored.  Water  also  Bows  from  those  unknown 
farther  rooms.  The  waterfall  is  fed,  not  only  by  the  springs  above  described, 
but  also  by  a  swift,  shallow  stream,  about  thirty  feet  wide,  coming  through  a  low 
cafion.  This  caflon  has  been  ascended  for  a  distance  of  about  700  feet,  and 
might  be  farther  explored.  The  entrances  to  ten  passages,  all  but  one  ascending, 
and  with  water  running  through  them,  were  passed.  Half  of  these  passages  are 
on  one  side,  and  the  balance  on  the  other,  of  the  cafion,  at  very  irregular  inter- 
vals. They  have  not  been  examined,  except  the  second  to  the  left,  which  de- 
scends and  is  dry.  That  passage  is  about  eight  feet  wide  and  four  feet  in  height 
Its  entrance  is  dammed  by  rock  and  water  formations.  The  passage  gradually 
increases  in  height,  until  it  reaches  ten  feet.  It  winds  and  is  about  aoo  feet  long. 
It  opens  on  a  semicircular  room.  The  descent  to  that  room  is  very  slighL  The 
room  is  over  sixty  feet  high ;  greatest  width  twenty  feet;  length  of  outer  curve 
•  feet  The  walls  are  emery  rock  and  red  clay ;  preponderance  of  red  chty. 
It  one  half  of  the  floor  is  covered  with  a  thick  layer  of  flne  guano.  The  uncov- 
biUnce  shows  the  red  clay.  The  entrance  is  at  one  end.  At  the  oppcsiie 
[he  wall  does  not  go  clear  to  the  top,  but  runs  up  to  a  height  of  thirty  feet. 
c  of  red  clay,  studded  all  over  with  pointed  pieces  of  mica,  ot 
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about  tbe  leogth  of  a  Snger,  glitteriDg  like  diamonds  aad  soft  enough  Tor  chew- 
ing. About  the  middle  of  the  outer  curre,  thirtjp  feet  above  the  floor,  in  the 
outer  circuUr  side,  is  a  hole,  about  six  feet  in  height  and  four  feet  in  width,  the 
entrance  of  a  passage  Rbotil  twenty  feet  in  length,  which  ends  at  a  precipice  of 
unexplored  size.  Rocka  thrown  down  that  precipice  are  heard  to  strike  the  bot- 
tom ia  the  time  tequiied  to  count  tweaty  one- 
Near  the  clay  wall  is  a  winding  and  gently  descending  passage,  about  four 
feet  wide  and  from  five  to  ten  feet  high.  It  leads  in  succession  to  three  rooms, 
which  average  twcnt)'  feet  in  height  and  twelve  feet  in  width,  and  are  semi  cir- 
cular,  and  with  arched  roofs.  In  length  they  vary  from  thirty  to  fifty  feet 
Some  guano,  but  no  great  quantity.  Passage  and  rooms  together  about  500  feet 
long  with  emery  rock  and  red  clay.  This  passage,  always  descending,  ends  in 
the  one  which  passes  the  foot  of  Blow  Room  shaft.  The  point  of  janction  is  300 
feet  from  the  bottom  of  the  shaft.  Between  these  two  points  is  the  entrance  of 
the  passage  taken  when  going  toward  the  Voice  Koom,  so  that  a  circuit  has  been 
made.  The  passage  in  the  roof  of  which  the  shaft  ends,  continues  beyond  the 
point  of  junction  just  described,  but  has  not  been  farther  explored. 

This  entire  part  of  the  inside  of  Roark  Mountain,  is  one  vast  labyrinth  of 
cares  and  passages,  the  one  above  the  other  and  as  yet  only  partly  known. 

9,  A  ninth  passage  has  its  entrance  fifteen  feet  above  the  bottom  of  the 
cave.  That  opening  ii  wedge-shaped  ;  the  base  is  three  feet,  anc^the  sides  come 
together  at  a  height  of  ten  feet.  The  passage  retains  that  shape.  It  is  level  and 
smooth  at  the  bottom,  but  the  sides  are  tough  and  only  a  small  sized  person  can 
enter.  This  passage  is  sixty  feel  long.  It  leads  to  and  ends  in  a  small  triangu- 
lar room,  The  floor  of  the  room  is  an  isosceles  triangle,  each  side  twenty  feet. 
The  roof  is  pyramidal  and  about  fifty  feet  high.  From  the  top.  stalactites,  clear 
as  crysul,  from  one  to  five  feet  long,  hang  down.  The  sides  arc  covered  with 
crystals  of  translucent  onyx.  On  tbe  bottom  is  but  little  guano,  as  the  bats  seem 
to  prefer  smoother  roofs  and  larger  rooms.  Water  fonnalions  so  completely 
encrust  the  walls  that  the  nature  of  the  rock  has  not  been  ascertained. 

10.  A  tenth  passage  is  a  crack  in  the  wall  of  the  cave,  near  the  point  where 
the  foot  of  tbe  cone-shaped  pile  comes  closest  to  that  wall.  The  crack  is  wedge- 
shaped  and  seventy  feet  high  and  three  feet  wide  at  the  bottom,  the  sides  coming 
togclhcT  at  the  top.  The  puuge  thus  made  is  rough  from  protruding  flints,  and 
descends  at  an  angle  of  45°,  until,  at  a  distance  of  sixty  feet  from  the  starting 
point,  it  is  intersected  by  a  precipice  forty-six  feet  deep.  Across  the  precipice, 
leaving  a  gap  of  about  six  feet,  is  a  projecting  ledge  about  two  feet  thick.  The 
passage  continues  across  this  ledge,  but  becomes  much  narrower  and  has  not 
been  further  examined.  Descending  the  precipice  with  a  ladder,  one  finds 
an  oblong  room  about  fifteen  feet  wide  and  twenty  feet  long.  The  top  is  on  a 
line  with  that  of  the  passage,  except  in  so  far  as  the  projecting  ledge  mentioned 
intervenes.  The  bottom  is  very  thickly  covered  with  guano.  Sides  per- 
fectly plumb  and  as  smooth  as  masonry,  of  dove-colored  marble.  In  the  wall 
under  the  ledge  is  a  hole  about  five  feet  high  and  three   feet  wide,  through  roclc 
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iwo  feet  thick.  Thu  liole  gives  access  to  another  siroQir  rooro,  the  floor  of  whicb 
U  on  a  level  twenty  feet  lower.  Thai  room  too,  is  oblong.  It  is  fifteen  feel  wide 
twenty  feet  long  and  twenty-five  feet  high.  WalU  like  those  last  described.  Id 
both  these  rooms  the  layer  of  guano  which  eoven  the  floor  is  at  leaat  len  feci 
thick,  as  with  a  pole  of  that  length,  bottom  could  not  be  reached.  The  first  of 
(he  rooms  is  called  the  Jones  Room,  after  Or.  T.  Hodge  Jones,  secretary  of  iKe 
cave  company,  who  was  the  first  to  explore  it.  The  second  the  Arnold  Room. 
after  y.  D.  W.  Arnold,  treasurer  of  the  same  company;  for  a  siiotlar  reaM>n. 

1 1 — 15.  Where  the  (oot  of  the  cone  approaches  closest  to  the  wall  of  tht 
cave  is  a  recess  in  that  wall.  Five  passages,  all  low  and  narrow,  lead  from  thi: 
recess.  They  are  about  three  feet  high  and  three  to  foaricct  wide,  and  slope 
gently  downwards.  Kach  leads  to  a  scries  of  small  rooms  of  irregular  shape. 
Only  nine  of  these  rooms  have  been  visited.  Passages  and  rooms  both  hare 
been  but  imperfectly  explored.  The  rock  in  them,  and  even  in  the  recess  of  the 
cave,  is  of  an  alkaline  nature  and  crumbling.  F.verj'where  are  loose  stones  and 
debris.  The  rock  easily  slackens  and  pulverizes.  An  acid  causes  it  when  yA- 
verized  to  effervesce.  The  application  of  water  hardens  it  into  the  likeness  of 
plaater-of- Paris.  The  color  is  light  gray.  It  has  not  been  analyzed.  No  goano 
here.  The  bats  avoid  this  place ;  probably  because  the  rocks  in  the  roof  ut  apt 
to  tumble  down.  This  same  circumsUnce  has  retarded  more  thorough  explon- 
tion. 

The  temperature  of  the  cave  is  si*"  F.  during  the  hottest  season.  It  rues 
slightly  in  rooms  and  passages  below.  Whenever  the  weather  is  cool,  a  person 
sitting  on  the  top  of  the  cone  at  the  foot  of  the  ladder,  cnn  see  myriads  of  bsti 
sweeping  down  the  mouth  of  the  cave. 

The  "  Wilderness  Road,"  a  wagon-road  leading  from  Springfield,  Mo.,  into 
Arkansas,  passes  wittitn  four  miles  of  the  cave.  These  lour  miles  can  be 
traveled  over  by  a  remarkably  good  natural  road,  with  beautiliil  scenery  all  the 
way.  Springfield  is  forty  miles  from  the  point  where  this  road  strikes  the  Wil- 
derness Road. 

Forsythe,  the  head  of  navigation  on  White  River,  during  the  high  water  ^ 
spring,  is  fifteen  miles  in  a  straight  line  from  the  cave.  It  is  the  county  scat  <A 
Taney  County.  Galena,  th^  county  seat  of  Stone  County,  is  also  fifteen  miles 
off,  and  Ruth,  distant  six  miles,  m  the  same  county,  is  the  nearest  postoffice. 


Capt.  Emery,  in  a  private  letter,  aaya  that  while  the  above  deaaiption  ffltj"^ 
be  in  some  points  slightly  overdrawn,  it  is  in  the  main  very  correct,  and  that  "not 
half  of  the  wonders  of  the  cave  are  told."— [Ed.  Rbviiw. 
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A  NATURAL  CURIOSITY. 

Aboni  two  miles  south-east  of  Santa  Paula  and  near  the  fool  of  the  mount' 
uas  it  a  natural  curiosity.  The  rocks,  which  were-  once  doubtless  impregnated 
with  petroleum,  have  undergone  oxidiiation,  all  the  bituminous  m^itier  having 
been  burned  out.  They  consist  of  horiiontal  strau  of  sandstone,  some  coarse 
and  others  fine  grained.  The  oxidization  bears  evidence  of  having  taken  place 
ages  since  and  to  have  extended  to  a  great  depth.  As  a  result  of  these  internal 
fires,  a  circular  district,  some  five  or  six  hundred  yards  in  diameter,  has  sunk  to 
the  depth  of  about  one  hundred  feet,  leaving  an  opening  on  the  west  side.  A 
conical  hill  rises  m  the  ceiiire  to  the  height  of  nearly  one  hundred  feet,  capped 
with  landttooe.  The  perpendicular  walls  extend  nearly  around  the  depression, 
showing  a  fine  exposure  of  stratified  rocks  of  various  colors.  Those  containing 
most  bituminous  matter  are  left  more  highly  colored  and  present  a  pleasing  con- 
trast to  the  gray  layers  that  were  less  affected  by  the  heat.  About  a  half  mile 
from  this  amphitheater  and  a  thousand  feet  higher  up  the  mountain  is  a  solfatara 
timitar  to  what  this  one  was  at  the  time,  and  from  which  hot  air  and  steam  are 
stiU  escaping.  Mr.  George  Richardson,  who  owns  the  land  upon  which  the 
solfataras  are  situated,  informs  us  that  the  living  one  was  much  mure  active  sixteeit 
years  ago  when  he  fir^t  came  to  this  place.  The  places  described  are  well  worth 
vMitiog. —  Vtntura  Fne  Prtst. 


ENGINEERING. 


THE  NICARAGUAN  CANAL. 


ADMIRAL    UANIEL  AMUEX. 


While  there  are  other  considerations  which  might  determine oui  government 
to  execute  a  great  work  such  as  the  Nicaragua  Canal  at  evcu  a  commercial  loss, 
it  is  obvious  that  a  limit  exists  beyond  which  action  should  not  be  taken;  such 
for  example,  I  would  say,  as  the  sea-level  canal  at  Panama,  involving  primarily 
from  its  physical  conditions  enormous  outlays,  entailing  great  uncertainty  of 
results,  and  certainly  great  outlay  for  its  maintenance  in  a  navigable  condition, 
and  from  time  to  time  serious  delays  from  land  slides  into  the  canal.  The  sub- 
ject presents  itself  as  abnormal,  distuteful,  and  unnatural  if  not  considered  com- 
roercjally.  What  will  the  canal  cost,  and  what  for  its  maintenance?  What  will 
be  the  minimum  traflfc,  and  what  period  of  time  will  be  necessary  to  execute  the 
work? 

On  the   present  location   the  cngiQCCt's  estimate  for  labor  and  Boateiial  is 
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$41, 19^,839.  In  every- construction  of  this  kind  wbit  is  known  a»  a  contingCDi 
fund  is  requisite  for  machinery,  supenntendence,  unforeseen  diSiculUes,  deUjn, 
ioterest  on  money,  etc.  McM-e  recent  examinations  assure  the  fact  that  the  caml 
lodtion  can  be  very  materially  improved,  but  at  this  has  not  yet  been  effected 
instiumentally,  no  reduced  estimate  foi  labor  and  material  is  admissible,  aod. 
although  considerable  will  result,  it  will  not  be  taken  now  into  account.  Orer 
the  prcseol  line  of  location  the  cubes  are  well  ascertained,  and  the  character  of 
Ihe  material  to  be  excavated  is  approximately  known.  The  estimate  for  dredg- 
ing where  the  material  can  be  flumed  into  its  place  of  deposit  is  thirty-five  cenli 
per  cubic  yard.  Improved  machines  make  this  e&liinale  excessive,  and  ibete 
will  be  not  less  than  Sftccn  miles  of  dredging  of  the  fifty>threc  miles  requiring 
excavation,  if  further  location  does  not  reduce  this  ten  miles  or  more,  which  is 
highly  probable.  On  the  eastern  section  14,064,053  cubic  yards  in  earth  tsgtircB 
at  thirtyfivc  cents  per  yard.  More  than  half  of  this  can  be  dredged  and  0' 
to  its  dumping  ground  at  a  cost  not  exceeding  one-ihird  of  the  estimate 
excavation  in  the  San  Jiuin  River  is  given  at  $5.00  per  cubic  yard,  when  it  caa 
be  contracted  for  at  a  considerably  less  6gure.  The  reader  will  bear  in  atad 
that  all  of  the  engineer's  estimates  were  doubled  by  the  canal  commissioners 
appointed  by  the  President,  and  will  also  be  here  in  tuting  the  maximum  cost  of 
the  canal  at  $82,387,678. 

The  engineer's  estimate  for  earth  was  thirty-five  cents ;  for  stiff  clay,  (Dit)r 
<«nts,  and  for  rock  "  in  the  dry,"  (i.  a;  to  (i.  50  per  cubic  yard.  The  dumping 
grounds  throughout  are  very  convenient,  as  they  may  well  be  on  a  lock  canal, 
and  there  arc  no  cuts  of  more  than  fony-five  feet  in  depth  above  the  water  level, 
and  they  are  quite  short.  The  mean  cut  above  the  intended  water  level  of  the 
canal  is  less  than  ten  feet,  and  the  deepest  fills  are  three  feet  below  it.  As  all  of 
the  excavations  can  be  made  with  sufficient  natural  drainage,  except  the  paru 
that  can  be  dredged,  the  most  economic  conditions  exist  for  the  execution  of 
every  part  of  the  work,  and  ilits  would  not  be  the  case  were  it  a  sea-level  canal, 
where  blasting  and  removing  rock  must  be  a  alow  and  expensive  operation. 

The  engineer's  estimates  were  not  made  to  favor  the  construction  of  the 
work;  they  were  made  for  the  government.  With  a  contingent  of  twenty-live 
per  cent,  which  perhaps  would  prove  too  small,  it  is  not  at  all  improbable 
that  the  cost  of  the  canal,  when  executed  in  the  best  manner,  may  not  exceed 
$65,000,000,  interest  included.  Without  sacrificing  economy  nearly  every  pm 
of  the  construction  can  be  entered  upon  at  the  same  time,  and  for  this  reason  the 
canal  may  be  open  for  Iraflic  within  five  years  from  ihb  date. 

Admitting  the  maximum  figure  for  constniciion  instead  of  the  last  named, 
let  us  consider  a  minimum  figure  of  tonnage  and  of  transit  dues.  Of  imraeofe 
inporunce  to  us  prospectively  is  our  coasting  trade  which  would  pass  through 
it.  One  million  tons  for  the  present  would  be  a  low  estimate,  and  in  less  thu 
slulf  a  century  it  would  be  five  times  that  amount.  The  grain  product  for  expmt 
U  Europe  of  the  north  Pacific  Coast  now  exceeds  1,000,000  tons,  and  the  vessels 
.■mIv  Udcn  with  iron  and  coal  and  partly  in  ballast,  going  through  the  canal  for 
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cargo,  would  b«  not  less  than  t,oee,aoe  tons.  Then  wer  have  the  traffic  to  end 
ftom  Japan,  northern  China,  the  PhilUpine  and  Sandwich  Islands,  the  islands  of 
the  south  Pacific,  New  Zealand,  and  Australia,  to  and  from  our  Atlantic  Coast; 
and  European  ports.  One  million  ions  would  be  a  snull  estimate.  We  have 
then  s. 000,000  tons  plaialy  in  sight  as  soon  as  the  canal  is  open  for  traffic,  and 
will  leave  the  traffic  of  the  wett  coast  of  South  America  to  the  Panama  Canal  ; 
Dpon  the  hypothesis  thai  it  will  actually  be  completed.  With  canal  dues  of  $1.00 
per  net  ton  and  deducting  $1,000,000  for  maintenance  of  the  canal  and  for  tow- 
age, we  have  $4,000,000  for  dividcods,  which  is  a  small  fraction  below  6ve  per 
cent  OD  $83,378,67$,  the  maximum  cost  of  the  canal  atrlved  at  by  doubling  the 
engineer's  estimates. 

But  a  traffic  of  enormous  proportions  will  develop  from  the  construction  of 
the  canal,  without  which  it  would  be  impossible;  the  limber  iraflic  from  Puget 
^Jound  extending  northward  even  lo  Behring's  Strait,  to  our  eastern  coast,  snd  to 
Europe.  In  order  to  have  a  conception  of  what  this  will  amount  to,  let  the 
skeptic  visit  the  Liverpool  steamer  Oregon  and  examine  the  thirteen  splendid 
timbers  in  bright  colors  from  the  State  of  Oregon,  with  which  that,  vessel  is  fin- 
ithed.  The  yellow  cedar  when  finished  is  as  beautiful  as  satin,  is  as  easy  to 
work  as  cypress,  and  surpasses  oak  in  durability.  All  of  these  timbers  are  sup«rb 
and  are  10  be  found  in  enormous  quantities  convenient  for  shipment,  and  can  be 
put  on  board  of  sailing  vessels  and  auxiliary  propellers  at  small  cost  and  with 
munificent  profits,  and  can  be  sold  in  Europe  at  certainly  below  the  market 
price,  at  this  time,  of  ordinary  pine  planks  add  to  this  the  constantly  increasing 
win«  product  of  California,  and  we  see  at  once  what  a  mine  of  wealth  the  con- 
struction of  ih«  Nicaragua  Canal  will  bring  to  all  of  the  inhabitants  of  the  west 
coast,  and  what  an  amelioration  it  will  prove  to  those  of  our  east  coast  and  to 
Europe. 

We  may  well  conceive  that  the  earnest  commencement  of  the  constructioa 
of  the  canal  would  serve  at  once  to  establish  our  ship-butlding  interests  and  our 
iron  trade,  upon  which  almost  all  the  prosperity  of  our  industries  depends,  and 
thus  revive  the  entire  traffic  of  our  country.  We  sec  in  this  timber  traffic  that 
the  canal  dues  will  soon  have  to  be  reduced  to  fifty  cents  per  ton  to  avoid  » 
revenue  far  above  the  usual  rale  of  interest  paid  on  ao  investment. 

Such  persons  as  may  object  to  a  government  constniction  of  the  work  are 
reminded  that  nur  citizens  holding  a  concession  were  unable  during  a  period  of 
years  to  obtain  of  Congress  a  simple  act  of  incorporation.  It  is  idle  now  to  inquire 
into  the  inllucnces  that  prevented;  the  question  now  is  presented  in  its  simplest 
form. 

Statesmen  may  perceive  the  advantage  of  out  Government  constructing  the 
canal  rather  than  abandoning  it  to  another  government.  They  may  perceive, 
too,  that  after  developing  the  commercial  certainty  of  this  canal  the  nonconstruc- 
tJon  of  it  by  us  will  not  prevent  its  construction  by  others.  Were  it  only  for  the 
purpose  of  silencing  the  question  politically,  it  would  seem  cheap  to  construct  it 
were  the  cost  ten  times  the  amount  of  the  sum  named.     It  would  prove  a  far 
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better  economy  than  spcoding  double  thtt  imounl  io  war,  which  would  t/ttm 
altogether  a  probable  result  frotn  non-aciion  at  this  time.  If  we  do  not  now 
deiennine  on  ihe  construction  of  the  canal  ourselves,  we  certainly  would  hive 
small  reason  for  complaint  were  Nicaragua  (o  grant  a  similar  concession  to  anv 
other  power  to  that  agreed  upon  with  our  Government. — Natwnai  HtpvhUtan. 


METEOROLOGY. 


METEQROLOGY  OF  THE    MOUNTAINS   AND   PLAINS   OF   NORTH 

AMERICA. 


CArTAlH    iXUtS  BUfT. 

■ 

We  e«tracl  the  following  from  an  address  delivered  at  St.  Louis,  Mo.,  No- 
vember i8,  1884,  before  the  Cattle-Growers' Convention,  upon  the  subject  "Mete- 
orology of  the  Mountains  and  Plains  of  North  America,  as  Affecting  the  Cattle- 
Growing  Interests  of  the  United  States."  Captain  Bent  has  given  the  sutqect  of 
meteorology  deep  study,  and  his  views  carry  weight  with  all  western  people,  ai 
least.— [Ed.   Review. 

•  **♦**  * 

These  plains  extend  from  Texas  to  Canada,  about  twelve  hundred  mi 
length  and  with  a  width  eastwardly  from  the  base  of  the  Kocky  Moun 
about  three  hundred  miles,  making  an  area  of  360,00s  square  niles,  or  upwardt 
of  250,000,000  aciet  of  land  which,  with  rare  and  limited  exceptions,  are  fit  obIj 
for  grazing,  and  can  never  be  profitably  used  for  any  other  purposes.  Tbc  law* 
should,  therefore,  be  amended  by  adding  another,  or  "  Pastoral,"  grade  to  the 
Public  Lands  Schedule,  and  with  authority  for  leases  alone  to  be  made  to  pervOfif 
wanting  such  lands  in  tracts  of  not  less  that  so.ooo,  nor  more  than  500,000  acrtt 
to  each  lessee,  for  terms  of  twenty  years,  which  would  prevent  these  lands  being 
monopotiicd  by  a  few  persons  to  the  detriment  of  others,  and  would  yet  g) 
the  tenants  seaurity  in  those  pro|>rictar)'  rights  necessar}-  to  prevent  tres| 
by  others,  or  disturbance  from  Government  agents  or  officials. 

As  I  have  before  intimated,  these  lands  can  never  be  converted  into  Jgn- 
culiural  lands,  notwithstanding  the  various  schemes  proposed  from  time  to  time 
for  their  irrigation  and  reclamation  from  agricultural  sterility ;  for  there  are  pfajf** 
ical  causes  for  that  sterility  which  neither  the  power  nor  the  ingenuity  of  man 
can  change,  and  it  has  been  thought  that  a.  brief  dlKUSsion  of  these  causes  rotghl 
.  not  be  uninteresting  to  the  members  of  this  Convention,  and  I  have  been  asked 
to  give  you  views  in  regard  to  them. 

To  do  this  will,  of  course,  involve  a  wider  range  of  investigation  than  if  the 
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simple  f&cts  and  conditions  of  the  ptoblem  were  accepted*  without  going  back  to 
their  origin  or  cause  through  the  meteorological  processes  by  which  these  facts 
and  condilioDS  aie  brou{;hl  about. 

1  will  first  call  }-our  attention  to  this  skeleton  map  of  North  America,  where 
onljr  the  main  ranges  of  mountains,  chief  lakes  and  principal  riven  are  laid  down, 
other  details  being  omitted  so  as  to  prevent  confusion. 

The  principal  range  of  mounuins  extending  through  Central  America  into 
Mexico  is  a  oontinuation  of  the  Andes  of  South  America.  In  Mexico,  however, 
these  mountains  are  known  as  the  "Sierra  Madre,"  or  '*  \fother  Range,"  and 
which  throws  off  two  branches — one  to  the  northwest  along  the  Pacific  Coast 
into  California,  where  it  is  Inown  as  the  " Sierra  Nevada "  or  "Snowy  Ratige," 
And  which  runs  thence  up  into  Oregon,  where  with  a  lower  altitude  to  the  range, 
it  assumes  the  name  of  the  "Cascade  Mountains,"  and  where  it  is  broken  into  a 
number  of  detached,  isolated  but  majestic  peaks,  such  as  Mounts  Jefferson, 
Mood,  Adams,  Ranier,  St.  Helens,  etc.,  etc,  which  stand  as  hoary  sentinels  sur- 
pliced  in  eternal  snow  to  mark  the  gateways  through  which  the  moisture.laden 
winds  from  the  Pacific  Ocean  gain  access  to  the  heart  of  tnc  continent. 

The  other  and  in  many  respects  the  grander  branch  from  the  Sierra  Madie 
is  the  Rocky  Mountain  Range,  which  runs  aln^ost  due  north  about  the  iioih 
and  taoth  meridians  of  longitude,  until  reaching  the  parallel  of  45°  N.  latitude, 
where  this  range  sinks  to  an  elevated  "divide  "  of  from  6,000  to  8,000  feet  above 
the  level  of  the  sea. 

Lying  between  these  ranges,  and  extending  from  the  Sierra  Madre  to  the 
Yellowstone  Park,  lies  a  plateau  or  plain  of  comparative  sterility  and  barren- 
siess,  comprising  much  of  the  lerritories  of  Utah,  Ariiona  and  Nevada. 

With  this  preliminary  description  of  the  map,  I  shall  now  proceed  to  discuss 
some  of  the  meteorological  phenomena  that  have  a  direct  bearing  upon  the  ques- 
tion  before  us. 

It  is  generally  believed  that  the  sun  is  the  direct  evaporator  of  humidity  and 
especially  of  the  ocean  waters,  and  that  the  evaporation  from  the  oceans  is  mostly 
from  the  c(|uatOfial  regions  of  the  earth,  and  that  the  vapor  from  this  evapora- 
tion is  transported  by  the  winds  through  the  upper  regions  of  the  atmosphere 
directly  north  and  south,  to  its  points  of  distribution  in  the  temperate  and  frigid 
zones. 

This,  however,  I  think  is  a  fHsllacy.  and  that  in  reality,  notwithstanding  the 
enormous  evaporation  that  docs  undoubtedly  take  place  in  the  equatorial  regions, 
by  far  the  greater  part  of  that  evaporation  is  precipitated  back  to  the  earth's 
surface  within  the  tropics,  and  thai  by  quite  a  different  process  are  the  regions  of 
the  earth  beyond  the  tropics  supplied  with  water  from  the  heavens. 

The  sun's  rays  being  more  nearly  vertical  within  the  tropics,  have  so  much 
the  more  heating  power,  and  the  surface  waters  of  the  oceans  there  are  thus 
brought  up  to  a  general  temperature  of  88*  F.;  from  whence  this  heated  water  is 
carried  north  and  south  to  the  earth's  extremities,  by  grand  ocean  streams,  which 
jire  the  life-giving  arteries  of  the  oceanic  and  inter^Keanic  circulation. 
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Of  ibese  streams  ihcre  are  four,  the  two  grandeet  and  greatest  of  which 
tbrown  off  to  the  southward,  from  the  equatorial  currents  of  the  Pacific  and 
Indian  Oceans;  whilst  the  remaining  two  are  thrown  off  nonhwardlj'  from  the 
tropicK  into  the  north  Atlantic  and  Pacific  Oceans.  Th- first  of  these  Utter  a 
the  Gulf  Stream,  who«e  general  character  Is  (amiUar  to  us  all.  The  other  it  i 
KuroSiwD,  of  more  recent  discorery,  which  starts  from  the  southeast  coast 
China,  and  running  northeastwardly  with  a  velocity  of  from  thirty  to  eighty 
a  day,  and  losing  only  i^  of  warmth  for  every  300  miles  that  it  travels,  waskcs 
the  south  coast  of  Japan,  and  spreading  a  mantle  of  tepid  water  of  upwards  of 
70*  of  temperature  over  the  surface  of  ihe  north  Pacific,  envelops  the  w 
west  coast  of  otir  continent  from  Bchring's  Straits  to  the  Equator  with  its 
warmth,  and  gives  to  that  region  the  delicious  climate  which  is  now 
so  well  Itnuwn  to  us  all. 

Now,  whilst  the  sun  by  its  heat  in  the  tropica  has  prepared  these  waters  foe 
rapid  evaporaiion  by  giving  to  thctn  their  high  temperature,  yet  the  sun  itieV 
cuinol  and  does  not  evaporate  any  portion  of  them,  except  through  the  mediniD 
of  the  atmosphere.  And  the  power  of  the  atmosphere  to  produce  this  evaporatioa 
is  in  exact  proportion  to  its  low  tein{>eralure  and  its  dryocss  as  compared  with 
the  water  at  the  rime  of  its  contact  with  these  tepid  waters  from  the  Equator. 

The  prevailing  winds  in  the  temperate  eoncs  arc  from  the  westward.  The 
west  winds  which  come  to  the  north  Pacific  from  the  plains  of  Central  Asia  aix) 
Siberia  are  cold,  contracted  and  dry,  with  a  temperature  frequently  below  the 
freeting  point,  so  that  when  they  reach  the  tepid  waters  of  the  Kuro^iwo  they 
at  once  respond  to  the  warm  and  expanding  influence  of  these  tropical  waters, 
and  as  they  expand  drink  up  by  evaporation  piodiniout  quantities  of  the  latter, 
which,  as  invisible  vapor  or  fogs,  are  boine  easiwardly  across  the  surface  of  the 
ocean  to  the  west  coast  of  our  coniinem. 

Thai  portion  of  these  winds  that  reaches  our  coast  about  the  mouih  of  the 
Columbia  River  are  chilled  by  the  Cascade  Mountains,  and  made  to  yield  such 
quantities  of  rain  as  to  have  produced  a  forest  growth  of  vegetation  so  tsnl: 
and  majestic  as  to  be  unrivalled  by  any  other  forests  of  North  America ;  aitd 
just  north  of  the  Cascades  come  the  open  gateways  through  the  mountain  ranges, 
guarded  only  by  the  detached  and  hoary  peaks  before  named,  between  which 
these  west  winds  carry  their  burdens  of  warmth  and  moisture  to  gladden  and  fat- 
ten the  face  of  the  interior  of  the  continent,  but  which  on  their  way  pay  inch 
tribute  to  these  majestic  sentinels  as  to  clothe  and  crown  them  in  the  purity  of 
everlasting  snow,  and  then  reach  the  elevated  region  of  the  Yellowstone  Park 
with  still  abundant  moisture,  which  is  dealt  out  from  their  hiihcrio invisible  ueat- 
ures  with  such  royal  profusion  as  to  give  birth  to  and  keep  in  perennial  flow  ike 
grandest  system  of  rivers  on  the  face  of  the  globe,  via :  the  Columbia,  McKcnzie, 
Sasltatchawan,  Assiniboine.  Yellowstone,  Missouri  and  Colorado,  which,  radiat- 
ing north,  east,  south  and  west  from  this  immediate  region,  and  with  courses  of 
tboutaods  of  miles,  each  distribute  their  waters  into  all  the  oceans  surroundini 
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the  continent.     This  may,  therefore,  be  not  inaptly  called  the  "  Want  Dome  of 
North  Ameruaf" 

Stretching  eutwardly  rroni  this  "  Dome"  to  the  mouth  of  tfac  St.  Latwrcoce 
River  on  the  Atlantic  Coast,  lies  a  declining  ridge,  from  which  waters  run  north 
into  Hudson's  Bay,  and  south  by  the  Mississippi,  Jtlinots  and  Ohio  Rivers  and 
their  iribuiariea,  into  ihe  Gulf  of  Mexico,  and  east  of  the  Aileghenies  by  the 
Potomac,  Delaware,  Hudson,  Connecticut  and  other  rivers  into  the  Atlantic 
Ocean. 

Besides  all  these  mighty  rivers  that  have  their  gencses  in  the  direct  pathway 
of  these  west  winds  across  the  continent,  and  cradled  upon  the  crest  of  the  tidge 
just  described,  lie  the  great  Lakes  of  Superior,  Michigan,  Huron,  Erie  and  On* 
tario,  which  alone  are  estimated  to  contain  one-half  of  all  the  fresh  water  resting 
upon  the  face  of  the  earth,  and  which,  nuiMiihstanding  the  aeccssaritj  enormous 
drain  from  them  by  evaporation,  yet  have  always  such  a  surplus  of  water  as  to 
keep  in  unvarying  flow  from  them  the  majestic  St.  Lawrence  River. 

Now  the  waters  which  supply  the  rivers  radiating  from  what  I  have  termed 
the  "Water  Dome,"  all  come  from  this  west  wind  from  the  Pacific,  as  I  believe 
do  also  those  which  supply  the  other  rivers  in  the  Mississippi  basin  west  of  the 
Allegheny  Mountains,  together  with  those  that  fall  into  and  makethegreal  lakes. 
Whether  or  not  the  waters  that  go  into  the  rivers  east  of  the  Alleghenies  come 
from  the  same  source  is  doubtful.  I  think,  however,  that  through  local  agencies, 
ihey  come  from  the  gulf  stream  of  the  Atlantic.  Yet  tt  is  not  unreasonable  to 
believe  and  affirm  that  by  rcasoii  of  the  waters  that  do  come  from  the  prevailing 
west  winds  from  the  Pacific  that  \\  Vi  \hc  KuroStwc  of  tht  J^acifie  thai  irrigfllet 
tmdfniiUfits  the  heart  of  tkt  continent  of  North  Amtriea, 

Now  it  may  he  asked,  what  has  all  this  to  do  with  the  aridity  of  ihe  alkaline 
plains  of  Colorado  and  New  Mexico?  Very  much,  as  1  shall  endeavor  to  show, 
by  first  calling  your  attention  again  to  the  water  supply  that  is  carried  under  the 
wings  of  this  west  wind  from  the  Pacific  Ocean  and  distributed  nearly,  if  not 
quite,  across  the  continent  {when  not  interrupted  by  the  condensing  power  of 
intervening  mountain  ranges,)  since  that  is  the  gauge  by  which  tlie  quantity  of 
water  carried  by  these  winds  can  be  measured;  and  if  found  in  one  portion  of 
'these  winds,  it  is  not  unreasonable  to  believe  that  other  portions  o(  these  same 
winds  carry  a  corresponding  quantity.  But  let  us  now  see  what  becomes  of  that 
supply  from  that  portion  of  these  winds  which  strikes  the  land  south  of  Oregon, 
and  which,  being  slightly  chilled  by  the  coast  range  of  mountains  and  hills,  give 
out  moisture  enough  to  envelope  the  coast  with  fogs  and  clouds  during  many 
months  of  the  year.  Passing  thence  into  the  interior,  these  winds  are  thrown 
upward  against  Ihe  cold  flanks  and  peaks  of  the  Sierra  Nevada,  where  being  con- 
densed, they  crown  the  latter  with  their  coronets  of  eternal  snow.  Descending 
the  eastern  slope  of  the  Sierra  Nevada  Range,  these  winds  reach  the  plateau  of 
Utah  and  Arizona  before  described,  so  robbed  of  moisture  that  Ihe  earth's  steril- 
ity is  but  the  evidence  of  its  unslaked  thirst 

Contit^iing  eastwardiy,  these  w«i  winds  then  climb  the  western  slopes  of  the 
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Rocky  Mountaias,  but  without  moiBtare  enough  ia  them  to  clothe  »iHi 
tion  the  rock-ribbed  walls  whose  sombre  and  nigged  nakedocKs  attest  i 
quencjr  of  raioa  upon  ihcm.     Still  the  altitude  of  these  mountains  is  so 
therefore  so  cold,  that  their  supreme  peaks  wrttig  from  thr  shrinking  winds  ' 
little  moUtuie  remains  in  them,  to  add  sparkling  coronets  of  snow  also  to 
majestic  heads,     But  these  winds,  pitching  thence  down  the  eastern  slopex 
Rocky  Mounta.ins,  reach  the  plains  of  Colorado  and  New  Mexico  so  comp 
dry  as  to  be  uoable  to  give  forth  even   a  morntng  dew,  and  hence   the  ai: 
sterility  of  these  plains,  which  no  human  iiilervcnlioncan  change  or  alleviate.' 

Now  I  hope  it  has  been  made  apparent  that  these  plains,  .ts  well  as  the 
teau  of  Utah,  Nevada  and  Arizona,  owe  their  sterility  to  no  accidental  nor 
<lial  cause,  but  to  the  immuuble  laws  of  Nature,  which  are  not  to  be  chuifedl 
by  roan,  and  that  these  lands,  as  they  stand,  and  will   forever  stand,  arc  not  it 
for  agricultural  cultivation,  except  in  rare  localities  along  the  water  courses,  bid  , 
are  especially  fitted  for  grazing  aad  cattle  growing,  and  in  my  judgment  sbouU, 
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1    If  itilt  r»fi).-ui»lii)(li.-Jk'  li>'i>i)il)<-4lii  tirorrtici,  th«n#linll*ri>l>cnom<Miasli«ulil  bcrvuaS* 
the  olbvr  t'vniloenla. 

L«t  nil  Bcc  It  (Imt  la  the  c-om. 

•hai«8,  nrf'ooldivoroiiitft  iitii]  dry.  '>»t  ivsoon  iu>  IIipt  n^e\i  th<l«plt]  U'ati>ni  Aflh*  Oulf! 
thajr  Bi  oDfo  r«apond  le  ilteir  ir&rming  Influence  kitdrnpldtyispftud.  nod  In  expADdlncUfeai 
hy  «TAjKiratl<in  onormoaa  qiiniiUlloii  of  w«t«r  from  liio  oomiii,  whloli  th^y  mrry  M  lutl 
vnpor'irtoci-uiilwiinllT  ucruw  1L«  AtlanUi.-.  tnclotbc  ihit  Brlllali  IkIbikIi  n»d  WntMti 
KIlli  Ibvlr  cjnanUd  mbnii  »f  vi^ki* <">■<>'"'    Tlioii  Utal  |>nrt!«ii  of  tbinn  tlml  U  liOArcMpladlVI 
Alpa  Iiii:lini('il  iini]  cmutrui'lmlounii  luunpUiew  luuunlnlui  wiib  iwii<etuul  nuow.  cuntfcl*  tU 
WItb  [>ruFifiiiiil  lukiMi  tit  uiurvcluut  bnuutj.  Mid  alvt  hlrlli  tu  util  frol  the  ■|>lrDd1d  •filea  i 
riven  whlrU,  rmllnfInK  rniiii  Dili  "  Water  DotD(i"of  Kiirapo,  <llachaifollM-)r«alanlni«alll 
•urtoundliiK  tvn.*.    ahioiik  llit-ai-  luiivr  luo.]-  iw  n«iu«d(he  Slb«i  IUilM>,8wHUMvBnMil 
Po,  AdldKc  mill  tlnniilM-. 

Th«  marc  iivrtlivrly  |><irtl<?u  <i(  \Mv»>:  w1d<1«  fmm  ttio  irert,  deflected  nuiDcnlial  by  ih*  ' 
paUiUn  atid  Allul  U»iintniiis,  pwMi  rnHlwardly  nnniitii  Norlltorii  Huulit  Hud  Utlmrln,  ati4«airrH^ 
tbotr  vrlDgt  ttiD  walor  that  gliei  blrlh  lo  and  ffcds  Lti(?  Ubl,  Yeititi«*i,  t^atia,  attd  utUar  wnmt 
•Iteannii  tbnt  xiiitilT  Into  tlij>  Arcllr  (lefaa,  and  dnall)-  rcaeli  tba  I'apin^  aa  Ui«  eold,  Hry  wlDt* 
Ani  ki~>k«n  of. 

It  iiiuj-  lie  uitd,  uiorvturv,  thai  lliu  uuin^trvam  at  lk»  AUnntlo  IrrlgaiM  and  rrucUlM  Om 
e«nlltiti)1  of  Kiu*o|«>  nni!  ynrlliprn  Atiln. 

8uiiiiii-rii  Adii  nMri*1vi'ii  lu  liumldll.v  rruiii  ili4-  l«|il(l  watanof  tbo  Indian  Oc«*a.  tijr  hmu* 
of  Uk»  noTtlii'ml  iind  ■(uilhiri>iit  mouHixmi.  nliloli  prvvall  therv. 

Alrlca,  b('li9K  H  irupU'Hl  i-uiiL1iiPiiI,  l>  tmvttrwrt  h>-  tlic  trade  wlods,  wUI'h  btuir  froMU* 
eaalward.  T1ii<h.-  wludii,  uitunited  wllb  mulnture  hy  PvaiKinillon  from  llio  Itoi  <raw-notlk> 
Kt<«l  (qualorlal  current  thai  Mrlkm  itie«««lcoiu<tnf  AfrloAiaJtorltalourtieyot  l^kMOmllmakM* 
the  Bqualur  fruiti  Ibo  -wubI eunsL ul  AiuvtIitu,  emslnlii  tlie  rank  Tdcviallon  wUlch  li«lu  tblt«»'^ 
Brat  111  the  tmplml  reKlnn,  from  Ihe  tnillan  tu  the  AtlnntlcOcoan;cruwtii  tbcmountainBof  It' 
Uoou  will)  llie  luugnlileeiit  lake*  ut  AHmtI  mitt  Victoria.  Kyaluw,TntiK'>'>lka  ood  olliei*,»)rf 
kc*>p  In  iMjrffniiiiil  flow  from  tlili-  '■  U'litvr  Duriii-  "pf  AftlvH  the  lunJri^UG  Nllii,  I  Viqkv  ""d  01**' 
rlTors  radiating  fmiiii  lh(>ii<-(>  to  llie  gurriiiiiictlng  u^nn. 

TbvEreat  cquaturlul  eiirroninf  the  I'lwlllr  and  Indlnn  (lonana,  lliorafora.  imgataa  and (n» 
UHm  thfl  eoolltinni  of  Atrii^n.  ihm\iifii  tiio  aiton^y  of  thi-  tmd4<  tvindE. 

In  tb«  aame  wny  in  Boulli  AiiuTlca  Irrlsuted  and  fnii^tlfled  (mm  tli«  tqualorlal  ennvW  if 
tlifi  AllaiiClc,b3F  wnlpn>eva|H>niti'il  rnim  It  b}-  Iho  tmdn  winds,  tiuia  uriilch  tliaU  nioMumt* 
nniui  by  (U«  pold  Ilaiikii  nud  y^touldtfraiiiniiiltJiof  the  Aiii]e>, Irani  Hrblolillttw  Inlotbe  AUaall' 
walun.  tilt  r>fHi(*is  the  Amnxnii.  and  tbcRlcidvIariata,  wIIIl  lliplr  iii;rlMlot  trllMiIULnu:  I""* 
when  Uiesr  nliidH  tinvn  vnlrd  the  Aiiil)-*,  the  extreme  raid  ol  tlit  UttL«r  liai  ao  aonirM-lcd  aWj 
wniux  from  Ihriii  ull  tliclr  luoiHtui'C,  tlmcwbud  tlioy  pitcli  down  apon  Itac  waat  coaelul  BoII^U] 
KOi  P«ru,  Iticy  ar«  lu  ralnleai  aa  tlxme  otld  wlnda  wLioIi  unuM  ttio  alkallue  iiUtna  at  CUvt*)*  | 
Mid  K«w  Uaxlco. 
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ai  a  whole,  be  set  aside  by  the  Government  for  the  encouragement  of  diat  Indus- 
try  alone,  smce  the  watercourses  and  water  privileges  are  imperatively  required 
by  die  ranchmeD,  and  without  which  all  the  rest  of  the  grazing  plains  are  practi- 
cally worthless. 

******* 

St.  Louis,  Mo. 
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29.082 
29.018 
39.001 


3737 


5.6 
3.5 
5.0 

0.03 


Feb.  10th 
to  20th. 


-17.6" 
31. 
B.7 
48.S 

-9.6 

16.7 
9.4 
8.6 


29.080 
29.132 
29.139 
29.117 


3024 

3.0 
2.3 
4.9 

0.3 


Hoan. 


-14.7 

42. 

13.65 

66.76 

8.$ 
24.6 

16.6 
16.5 


29.068 
29.110 
29.116 
29.099 


9626 


4.9 
2.8 
4.7 

0.60 


Snow  Storms  occurred  January  22A  and  February  8th,  14th  and  19th.  The 
hn  was  only  two  or  three  inches  at  any  one  storm.  The  prevailing  winds  as 
usual  at  this  season  have  been  northerly.  "  Blizzards  "  prevailed  January  27th 
and  February  9th. 
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From  JkDUU7  «oth  to  February  aoth,  the  period  embraced  in  thii 
there  has  been  steady  cold  weather  with  but  Hiile  snow. 

On  (he  lOlh  of  FebruAry  the  temperature  was  -16.75^,  and  on  the  i6tb  i 
was  -17.5".     These  were  the  lowest  temperatures  recorded  this  year  to  the 
sent  date.     The  loth  was  the  coldest  day,  the  usual  mean  of  the  three 
observations  being  -7.08". 

A  comparison  of  temperature  obwrvfttiODS  of  the  last  few  years  for  Jam 
and  February  may  be  of  intere^it ; 


4 

jani;ary. 

rEBRUARV. 

Ymt 

Mia. 

Uai. 

Mmb- 

Mln. 

M«Ji. 

JCeaa. 

1S81  .     . 

.  -i.-s" 

44     * 

t6.9» 

-  6     " 

46« 

»3.o' 

iSSi  .    . 

.     8.0* 

SO-o" 

30.6* 

9    ' 

(SS" 

39^'' 

1883  .  . 

.  -9 1.0* 

47    • 

i7.8« 

-2I.o" 

68* 

aS-J' 

IS84.  . 

.  -33.0° 

59    ' 

99- 7' 

-S-o" 

67' 

afi-S" 

1883  .  . 

.  -14.5 

65    * 

I7.a* 

If  Februarj-  rontinues  cold  for  the  next  teren  days  these  two  months  in 
present  winter  will  be  the  coldest  of  the  past  five  years.     The  extreme  low  te 
peratures  of  1883  and  1S84  have  not  been  reached,  but  the  below  zero  days  han 
been  more  numerous,  and  the  mean  temperature  lower. 


THERMOMETKRS. 

The  severity  of  the  past  winter  has  invested  thermometers  with  an  unwoawl 
interest,  and  it  may  not  be  unprofitable,  at  least  to  younger  readers,  to  devoir  i 
short  lime  to  a  discussion  of  the  various  kinds  in  most  ordinary  use. 

'As  the  expansion  and  contraction  of  the  substance  in  the  therroomeler-tutx 
indicates  the  amount  of  heat  or  cold  prevailing,  the  definition  of  heal  as  a  vcrj 
rapid  reciprocal  motion  of  the  small  particles  or  molecules  of  matter  is  rery  ap- 
propriate, for  heat  expands  all  bodies  probably  by  producing  more  commotiai 
among  and  causing  their  molecules  to  occupy  a  larger  space.  Liquids  expand 
more  than  solids  in  proportion  to  the  heat  applied,  and  hence  are  ordinarily  nwi 
rather  than  solids  for  thermomeincal  purposes ;  though  some  of  the  latter  are  protut- 
bly  more  accurate  and  delicate,  but  less  adapted  to  the  more  common  uses  of  i^ 
inslTUtnent.  Thermometers  are  based  upon  the  facts  that  heat  expands  mh 
stances  and  that  the  same  substance  always  po&scascs  the  same  volume  at  agi'cc 
temperature.  Hence  the  liquid  within  the  thermometer-tube  should  increaie  in 
volume  to  a  much  greater  extent  than  the  subsunce  of  the  tube  itself;  oihawiie 
it  would  not  rise,  but  merely  fill  the  expanded  tube  as  before  the  heat  was  applied 
Mercury  and  alcohol  are  the  liquids  used  in  the  theimomeiersof  the  present  da]r> 
In  earlier  limes  the  air-thermometer  was  used,  but  of  coarse  was  very  unrdiabk 
a  heat  measurer. 
The  thermometer  was  invented  in  the  1 7th century,  and  isattributedi-ariocsif 
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to  Galileo,  Sznciottus  of  Italy,  Drebbel  of  Holland,  and  to  Robert   Fludd.     It 
[aceius  probable  that  Galileo  invented  it— 1.  c.  the  aiMhermometer — about   i604, 
for  Cftsielli  in  1638  says  that  Galileo  had  shown  him  one  more  than  thirty-five 
years  before,     fi  wu  of  glass,  vith  a  bulb  "about  as  large  as  a  hen's  egg  and  a 
I  neck  two  palms  long,  and  as  narrow  as  a  ilraw. "     A  rude  form  of  ihe  liquid 
themiometer   was  invented   in   1655   or  1656  by  the  members  of  the  Fiorentine 
Acadetay,  which  posscucd  the  advantage  over  the  former  of  being  hermetically 
I  sealed  and  not  being  afTected  by  the  pressure  of  the  atmosphere.     Edmund  Hal- 
ley,  the  English  astronomer,  introduced  mercury   in  place  of  alcohol  in   t68o, 
though  some  writers  give  the  credit  of  this  ute  to  Reiiumur. 

The  scale  of  degrees  fixed  by  the  FloTcnlincs  had  for  its  fixed  points  the 
cold  of  SDOW  on  ice,  and  Ihe  greatest  heat  known  at  Florence,  both  rather  variable 
points.  Von  Guericke,  an  experimental  philosopher  of  Magdeburg,  Germany, 
was  the  first  to  propose  the  freezing  point  of  water  as  the  lower  limit  of  the  scale, 
and  Isaac  Newton  seems  first  to  have  discovered  or  made  use  of  the  facts  that  a 
therroomcier  placed  in  melting  ice  always  indicates  the  same  temperature  and 
boiling  water,  when  under  a  given  atmospheric  presiurc,  always  has  an  invariable 
temperature.  These  points  have  been  universally  adopted  by  thermometer-makers 
as  being  most  nearly  invariable  and  the  roost  convenient  in  practice.  To  find  the 
freezing  point,  the  bulb  and  tube  arc  immersed  in  melting  pounded  ice  01  snow 
to  nearly  the  height  to  which  such  cold  will  lower  the  column,  until  both  mer- 
«tiry  and  glass  are  brought  to  the  freezing  temperature — the  contraction  of  both 
thus  being  secured — and  this  point  is  marked  on  the  glass.  Inasmuch  as  water 
boils  at  various  lemperattires,  dependent  upon  atmospheric  prc»ure,  purity  of 
the  water,  the  kind  of  vessel  used  and  the  state  of  the  surface  of  the  water,  it  has 
been  found  more  accurate  to  take  the  temperature  of  the  steam  arising,  which 
does  not  vary  with  these  conditions.  Accordingly  the  tube  is  held  in  the  steam 
arising  from  boiUog  water  at  an  atmospheric  pressure  of  39.9a  until  both  glass 
and  mercury  are  at  the  same  temperature,  when  the  point  indicated  is  also 
iDjrked. 

Having  secured  these  two  fixed  points,  the  graduation  oi  the  instrument  is 
easy.  The  principal  scales  in  use  are  Centigrade,  Reaumur  and  Fahrenheit,  the 
first  having  been  proposed  about  the  year  1741  by  Celsus,  who  took  the  freeiing 
point  as  the  zero  and  the  boiling  point  as  100°.  This  scale  is  most  commonly 
used  by  scientists,  especially  in  Europe.  Reaumur  established  his  zero  at  the 
freezing  pofot  and  80°  as  the  boiling  point.  His  thermometer  is  much  used  in 
Germany.  Fahrenheit  fixed  upAi  33^  as  his  freezing  point  and  aii^  as  that  of 
boiling  water,  placing  his  zero  at  j3°  below  the  freezing  point.  Various  reasons 
are  assigned  for  these  differences  in  the  scales.  None,  however,  has  been  offered 
for  that  of  Reaumur.  As  (o  that  of  the  Centigrade,  it  is  stated  that  according 
to  the  historical  notes  contained  in  the  meteorological  observations  of  Lafou, 
President  of  the  Meteorological  Commission  of  Lyons,  the  first  thermometer  ever 
seen  there  was  exhibited  in  1736  by  Duhamct.  This  thermometer  was  con 
structed  with  alcoliol  according  to  the  scale  of  Reaumur.     Christin,  a  member  ot 
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the  LjrcMu  Academy  tabstituted  mercury  for  the  alcohol,  introdaciiig  a  qua. 
whose  T<^ame  might  be  represented  by  6600  at  the  tanpermture  Of  fret 
water.  HaTing  railed  this  to  the  temperature  <rf  boiling  water  he  foand 
volnrae  of  the  mercury  increased  to  6700,  or  too  parts.  This  suggeitef 
divisioB  of  the  tabe  between  these  fixed  prants  into  100";  and  this.  aocordiD 
this  aathority,  was  the  origin  of  the  CeotigTade  thermometer ;  altboogh  as  bi 
stated,  its  invention  is  generally  credited  to  Cdins  aboat  six  yean  later. 


lao  Diameter. 
212—82  oqa»Ii  180 


BTSAM. 


212" 


WATKB  BOIXA 


WATKB    TSMtXaa- 


^■BO— Artificial  oold,  prodaced 
\>y  FahrenheiL 


Fahrenheit  kept  the  reason  for  his  graduation  of  the  thermometer  a  seer 
'4  it  has  been  supposed  that  his  xero  point,  33*  below  freezing,  was  the  low< 
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aitificixl  temperature  he  was  able  to  produce,  or  perhaps  the  loweat  oatural  tern- 
peratuic  obs<ived  by  him  in  Iceland,  but  recently  a  novel  explanation  has  been 
published  by  an  anonymouB  writer  in  the  Ohio  Sutc  Jmmai,  which  is  described 
and  illustrated  as  Tullows: 

Fahrenheit  was  a  math  etna  lici  an  and  knew  that  a  circle  was  divided  into 
360*.  He  found  that  slcain  and  ice  were  the  most  natural  fixed  points  in  lem- 
perature,  at  opposite  poles.  He  ihereroic  naturally  divided  the  distance  on  his 
glass  lube  between  ice  and  steann  into  the  number  of  degrees  in  the  diameter  ofa 
circle,  which  is  180°.  He  wanted  an  instrument  which  could  be  cheaply  made 
and  which  would  measure  above  steam  and  below  ice,  so  far  as  would  be  com- 
monly used  in  everyday  life.  He  found  that  artificial  cold  could  be  produced 
which  would  cause  the  mercury  to  fall  just  thirty-two  of  the  spaces  he  had  marked 
off  on  his  glass  between  ice  and  steam,  and  he  there,  whether  sensibly  or  not, 
placed  his  zero  or  point  from  which  he  would  count.  Hence  ice,  or  (reeling,  is 
52**  above,  and  steam  or  boilinf[  water  is  the  diameter  of  his  circle,  or  1  So°  above 
ice,  or  aia^  above  zero.  This  may  appear  very  noi'el  and  ingenious ^  but  its  utter 
absurity  is  apparent  when  wc  remember  that  the  diameter  of  a  circle  is  not  180°. 
We  only  refer  to  it  here  because  we  have  seen  it  prominently  copied  in  respecu- 
and  influential  newspapers. 

tn  converting  degrees  of  one  thcrmometric  scale  into  those  of  another  the 
following  formulie  may  be  used  : 

Centigrade  Dcgrees-^-sX?    +  j3=Fahrenheit  Degrees. 

Reaumur         ■•       -i-^X?     "  ^^^        "              " 

Fahrenheit      "       —31.^X5  =Ceniigrade      " 

—33-^9X4  =Reaumur 

Centigrade      "       -i-5  X4  =        "               " 

Reaumur       "      -e-4  X3  =CeDtigrade      " 

Mercury  expands  quite  regularly  between — 36*and3u*F.  Above  si  a*  the 
expansion  is  less  regular  and  the  indications  less  exact.  As  mercury  boils  at 
660'  F.,  the  limit  of  the  scale  in  this  direction  is  sufficient,  hut  since  it  freeies  at 
— 38*  F.,  alcoholic  Ihcrmomeiers  must  be  used  for  lower  temperatures,  for  this 
liquid  has  never  been  froreo. 

Thermometers  for  maximum  and  miniAium  temperatures  have  been  invented 
by  several  pcnons.  They  are  self-regisicring,  and  this  it  effected  by  a  small 
indei  within  the  tube  which  moves  with  the  mercury  in  one  direction  and  not  in 
the  other.  * 
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PROFESSOR   BENJAMIN  SILLIMAN,  JR. 

H.    E.    SADLEK. 

The  death,  on  January  14th,  of  Prof.  Benj.  Silliman,  "  YouDg  Ben"  uhehid 
not  ceased  to  be  called  though  he  died  iti  his  sixty-ointh  year,  has  not  been 
chronicled  in  the  dispatches  of  the  western  press.  This  was,  perhaps,  to  be  ex- 
pected, for  Prof.  Silliman  was  in  no  sense  a  leader  of  scientific  thought.  He  bad 
hit  upon  no  such  discoveries  as  those  by  which  Henry  opened  the  way  for  the 
telegraph  or  by  which  Bell  has  produced  the  telephone.  He  had  not  pusbed 
speculation  to  the  limit  of  human  reason.  He  had  not  been  the  founder  of  anj 
school  of  philosophy.  Even  in  his  chosen  field  of  chemistry  it  has  fallen  to  hii 
colleagues,  to  Cooke,  to  Gibbs,  to  Lawrence  Smith,  to  extend  the  written  laws  of 
nature  and  make  the  broader  generalizations. 

And  yet  who  is  left  behind  to  whom  the  cause  of  science  in  America  is  mort 
indebted?  While  acting  as  assistant  to  his  father,  so  early  as  1S42,  when  there 
were  yet  no  schools  of  science  in  this  country  and  when  even  in  our  best  coUegtt 
such  instruction  was  given  only  by  lectures,  he  fitted  up  a  laboratory  at  his  own 
expense  and  gathered  about  him  a  few  earnest  students  in  physical  science.  The 
dinginess  of  the  "  old  lab  "  on  the  Yale  campus,  whose  unloveliQcss  associations 
have  hallowed,  and  the  atmosphere  of  the  college  green,  supersaturated  with 
Greek,  would  have  stitied  a  less  vigorous  shoot,  but  after  five  years  this  bud  of 
promise  struggled  forth  into  light  and  blossomed.  In  1847  the  Corporatioo 
named  Tutor  Silliman  ' '  Professor  of  chemistry  applied  to  the  arts, "  organized  [he 
Yale  Scientific  School,  enrolled  his  students  on  the  college  catalogue,  and  ap- 
pointed one  of  them,  the  lamented  Jno.  P.  Norton,  professor  of  Agricultural 
Chemistry.  No  longer  quite  single-handed,  but  still  without  other  than  his  pri- 
vate resources,  he  engaged  and  equipped  a  larger  building  and  made  room  for 
the  students  who  came  flocking  in,  zealous  in  the  new  departure.  And  of  them 
all,  hew  many  drew  from  his  untiring  enthusiasm  the  elements  of  their  success;  the 
genius  of  hard  work,  the  love  of  learning  and  of  truth,  the  ambition  to  contrib- 
ute to  the  world's  store  of  knowledge,  the  spirit  of  research  ?  How  many,  too, 
of  those  early  disciples  have  continued  in  the  paths  then  taken,  not  without  re- 
ward to  themselves  and  gain  to  us  all.  Samuel  W.  Johnston,  Brewer,  the  lamented 
^QTtOD,  Geo.  K..  Brush,  Daniel  C.  Oilman,  such  are  the  names  these  memorin 

IL 

An  educational  revival  of  this  character  could  not  wait  long  for  recognition 

d  support.     Under  the  skillful  management  of  Prof.  Silliman,  endowments 

Quick  succession,  and  when  he  was  called  to  Louisville  University  this 
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offspring  of  his  heart  and  laborK  had,  by  the  benefuctioas  of  Sheffield,  been  placed 
on  ihe  high  road  to  prosperiiy.  Immediately  other  scientific  schools,  technolog- 
ical inuitutes,  and  tndustriil  colleges,  began  to  follow  in  the  lead,  until  to-day  we 
see  them  scattered  as  widely  as  our  common  schools. 

Yet  Ihii  was  not  all,  for  Prof.  Sillinoiin  continued  a  teacher  to  the  end;  nor 
should  wc  forget  that  physicists  like  George  F.  Barker  were  his  pupils,  that  nat- 
uralists like  Mareh  own  his  guidance,  and  that  through  his  Influence,  peTha|>s 
more  than  any  other's,  the  munificeRce  of  the  great  philanthropist  laid  deeply  the 
foundations  of  the  Pcabotly  Museum,  with  its  already  startling  achievementa. 

But  others,  who«e  evidence  is  not  hearsay,  are  telling  more  riridly  the  story 
of  the  debt  we  owe  him.  After  all,  lightini;  the  lires  of  that  educational  revolu- 
tion of  the  fifties  was  not  furnishing  the  fuel,  nor  could  the  momentum  of  the 
Dcw  engine  on  the  highway  of  learning  be  maintained  by  projecting  into  it  the 
Nortons  and  the  Gilmans.  Science  was  yet  to  be  popularixed  and  the  raiscn  tt 
ftn  of  technology-  must  appear. 

Probably  no  chemist  in  Americs  has  so  often  acted  as  consulting  expert. 
New  and  great  indiLstries,  like  petroleum,  have  arisen  at  his  bidding  and 
everywhere  experiment  and  waste  have  dwindled  at  his  command.  Besides  the 
early  applications  of  science  with  which  his  name  is  linked,  and  the  reports  upon 
matters  referred  to  bis  committee  by  the  National  Government  during  the  war,  I 
recall,  among  a  multitude  of  others  in  recent  years,  laborious  investigations  upon 
water-gas  for  illuininaiion  and  fuel,  upon  the  purification  of  coal-gas,  upon  mar- 
Meited  or  granite  iron-ware,  upon  the  fitness  for  industrial  purposes  of  the  water 
supply  of  towns,  and  upon  the  burning  of  bagasse  and  other  wet  fuels.  This  but 
hints  at  Ihe  variety  of  hii  studies  and  the  range  of  his  association  with  men  of 
affairs.  It  is  to  works  like  these  that  we  mutt  look  for  the  continuation  of  the 
liberal  support  which  even  pure  science  is  now  receiving  from  the  [voductive 
tana. 

'*Tolove  her,"  said  T^  TattUr  of  Lady  Hastings,  "was  a  liberal  educa- 
tion."  To  have  access  to  Prof.  Sillimari's  study,  was  to  lay  the  foundations  of 
character.  It  was  to  make  all  lovely  things  seem  still  more  lovely,  to  learn  the 
worth  of  easy  circumsiances,  of  domestic  peace,  of  gentle  sympathy,  of  devotion 
lo  duty,  of  learning,  manners,  and  modesty,  of  simplicity  when  fortune  smiles,  of 
unswerving  fortitude  when  she  frowns.  His  library  was  a  large  room,  blending 
by  ample  bay  window  with  the  garden.  lu  stretch  of  floor  was  broken  by  thick 
aitd  kindly  rugs,  by  escriiolre  and  reading  desk,  by  ma[i  cases,  easels,  and  quaint 
chairs.  Its  mantel  over-arched  a  grate  of  flaming  coal  which  cast  a  glow  like 
the  peaceful  love  that  reigned  there.  Piled  high  around  were  line  after  line 
and  tier  after  tier  of  scientific  periodicals  and  books,  most  cherished  if  not  sole 
return  from  half  a  century's  devotion  to  the  Amerifan  f^urnal.  The  sustairted 
and  serious,  but  bright  and  cheerful,  occupation  of  the  family,  the  earnest  but 
above  all  kindly  face  of  the  master,  complete  a  picture  such  is  wc  bve  lo  hang 
OD  memory's  wall. 
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Allbough  the  scientific  work  of  Prof.  SiUiman  exteoded  through  a  ratad 
fifty  years,  the  Dumber,  variety,  and  laboriousnrss  of  bis  contributions  iho* 
Ikov  systematic  and  incessant  liia  labors  must  have  been.  What  he*  baa  accon- 
plished,  however,  will  be  appreciated  only  by  those  who  know  how  mapifoldwcn 
his  interests  outside  of  »ci«nce,  by  thc»e  who  have  learned  the  prodigality  *:in 
which  he  bestowed  his  lime  upon  his  pupils,  by  those  who  remember  his  remirc- 
able  faithfulness  to  the  humbtest  duties,  even  self  impoced. 

1  lint  sou]{ht  his  aid  when  interested  scicndAcaUy  and  financially  is 
the  new  water  gas  manufacture.  At  once  his  own  library  and,  through  in 
intercession,  the  laboratory  of  the  New  Haven  Gas  Company,  to  which  be  «* 
oonsuliing  chemist,  was  placed  freely  at  my  disposal  and  he  undertook  gn- 
tuitously  the  direction  of  my  invesiigauons.  In  sickness  and  health,  in  rain 
and  shine,  through  a  long  year  his  kindly  face  brightened  daily  the  doorway  d 
that  remote  and  ioaecessible  room,  "just  for  a  little  cncouragcincnL,  you  Iukkt,'* 
as  he  would  say  when  I  insisted  that  no  help  wnuid  be  needed  to-morrow.  I  som 
had  opportunity  to  disabuse  my  mind  of  any  suspicion  that  this  was  tbroogb 
partiality  for  me,  for  it  became  evident  (hat  all  bis  pupils  were  made  to  feel  ikc 
same  privilege  of  trespassing  on  his  time.  Certain  attorneys  from  New  Voi 
beset  hini  one  day  to  give  evidence  in  a  patent  case,  insisUng  that  the  large  ia- 
teresls  of  their  client  hung  upon  his  testimony.  Bui  he  answered  very  firtnly  ihM 
while  he  had  always  felt  that  a  scientific  man  ought  to  be  the  servant  of  the  people, 
ciqiecially  of  their  courts,  and  while  he  would  be  very  happy  to  assist  in  estab- 
lishing the  justice  of  their  client's  claims,  of  which  he  happened  to  be  id  aposi- 
tioQ  to  be  well  assured,  he  was  yet  before  all  things  a  teacher,  that  he  bad  a  dw 
of  six  students  looking  to  him  for  daily  direction  and  advice,  and  that  he  could 
not  consent  to  leave  New  Haven  for  a  month  yet,  or  until  his  first  business  «si 
done.  The  coiu't  held  the  case  open  till  that  class  had  completed  its  conrte  in 
chemistry. 

There  was  another  element  of  Prot  Silliman's  character  which  contribnted 
not  a  htlle  to  his  influence  ovei  his  pufils.  From  youth  he  had  been  a  traveler. 
His  work  had  caJcd  him  Into  all  poriiontt  of  the  Union,  into  contact  with  tO 
classes  of  society ;  into  the  barracks  of  the  mill  hands,  the  cabins  of  the  miBcn, 
the  salotu  of  the  proprietors.  He  had  studied  the  petroleum  of  Southern  C<lt- 
fomia,  the  mines  of  Oregon.  He  had  written  for  New  Orleans  the  first  urane 
of  lectures  upon  agricultural  chemistry  ever  delivered  in  this  cottntry.  In  a  hi{h 
social  position,  as  representative  of  an  old  and  honored  family  in  his  State,  the 
editor  of  a  journal,  in  its  dcpzrunent,yafi/f  primept,  one  of  the  original  fifty  of 
Ibe  National  Academy,  he  had  lived  on  terms  of  intimacy  with  the  learning  ao^ 
the  culture  oi  the  laud.  He  had  visited  abroad  with  his  father,  the  hooored 
guest  of  the  scientific  societies  of  Europe,  and  in  turn  he  had  cnteruined  at  booc 
the  most  distinguished  representatives  of  learning  from  England  and  the  oonttneiiC 
His  mind,  broad  by  cultivation  and  sympathetic  by  nature,  had  reaped  the  fol 
benefit  of  these  associations,  and  with  his  manners,  simple  indeed  but  at  all  tima 
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easy,  he  was  cnablcci  to  enter  at  once  into  the  thoughts  and  hearts  of  hia  pupils 
and  draw  them  in  tarn  into  his  own. 

So  he  lived,  modest  in  demeanor,  not  Haunting  his  achievement!!,  choosing 
good  deeds,  and  pursuing  sieadilf  the  path  of  duty.  His  life,  his  words,  his 
works,  his  rewards,  were  a  perpetual  inspiration  to  the  scientific  spirit,  the  love 
of  truth  for  truths'  sake,  to  a  zeal  for  research,  to  an  eagerness  to  bestow  upon 
the  arts  the  latest  resuhs  of  science,  to  a  faith  that  the  multiplied  interests  of  a 
community  were  one  and  single.  Neither  luxurious  nor  penurious  in  his  habits 
he  saved  a  modest  competence  and  for  the  rest  spcni  liberally  a  handsome  in- 
come, an  incoinc  derived  not  from  his  chosen  profession,  for  from  the  founding 
of  tlic  Vale  scientific  school  he  too  often  paid  his  own  salary,  and  many  an  earnest 
student  can  testify  how  freely  his  time,  and  means  as  well,  have  been  forced  up&n 
his  pupils.  That  was  the  use  he  loved  to  make  of  the  dollars  he  received  from 
the  industries  to  which  he  had  saved  fortunes. 

Withal,  his  life  knew  its  sorrows,  none  deeper,  1  think,  than  the  calumnies 
which  befell  him  in  connection  with  the  Emma  mine.  It  was  in  1869  when  the 
independents  who  afterwards  started  the  Greely  movement  were  decrying 
"  Grantisra  "  in  all  its  forms,  and  calling  especially  for  purity  in  politics,  that  a 
BDSpicious  connection  with  thai  ill  starred  English  invcstnucnt  was  fastened  upon 
General  Schenk,  our  minister  at  St.  Jamei,  and  he  was  nude  the  object  of  the 
most  unlimited  abuse.  The  virulence  did  not  end  with  him,  but  Prof.  Sillimaa 
was  included  in  the  scandal,  the  whole  opposition  press  being  free  in  its  insinua- 
tioDB  that  his  favorable  report  upon  the  property  was  unjustified  and  corrupL 
In.  vain  he  courted  congressional  investigation  and  sought  any  opportunity  for 
his  vindication.  It  did  not  come  till  1877,  when  the  principal,  Trevor  W.  Park, 
was  sued  by  the  English  bond-holders.  But  by  that  time  the  public  had  lost  all 
interest  General  Schenk  was  no  longer  an  issue  in  American  politics.  It  was 
too  late  to  erase  from  the  popular  mind  the  blot  on  the  chemist's  good  naone. 

He  had  hardly  emerged  into  the  penumbra  of  this  shadow,  when  the  death  of 
bis  loved  wife  again  darkened  the  day.  Then  came  sickness,  financial  embar- 
rassments, the  infirmities  of  age,  thickening  to  the  end.  But  under  all  and 
through  all  he  remained  the  same  genial  and  faithful  worker  and  guide. 

The  attacks  which  embittered  the  last  year*  of  his  revered  father  seem  to 
have  been  more  provoked  and  easier  to  h»ve  avoided  than  the  cup  of  gall  which 
was  given  to  the  son.  He  told  me  once  with  great  feeling  how  the  genial  Emer- 
itus arose  in  a  meeting  in  which  the  need  of  men  for  Kansas  3nd  the  cause  of 
Free  soil  had  been  debated,  and  said :  "  It  is  not  men  wc  need  for  Kansas  so 
tnuch  as  courage  to  fight  for  the  right.  I  will  be  the  first  10  give  a  rifle  and 
brace  of  revolver*  to  one  who  will  use  them  in  the  Free  soil  cause ;  who  will 
give  another?"  and  a  hundred  voices  answered  "  t."  He  had  pulled  the  trigger 
of  a  loaded  gun.  Throughout  the  North  shot  the  cry  "a  rifle  for  Kansas."  The 
The  New  Haven  colony  at  Wabaunsee  stands  to-day  a  monument  to  that  inspira- 
tion. But  the  sequel  was  less  fruitful  of  good.  At  once  from  strangers  and 
friends,    from   former  hosts  and  guests,  from  old  pupib  and  colleagues,  there 
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poured  ID  letters  n  catting,  lo  vitaperatiTe,  mnd  w  Kwrilotu  that  till  his  denb, 
ftt  the  dose  of  the  war,  it  was  roand  oecessary  to  scan  and  aift  hia  nuul  bdbn  be 
read  it 

In  many  reapecu  the  son  was  weaker  than  bis  fiittier;  in  some  he  was  stronger. 
Living  in  and  for  bis  fdlow  men,  he  read  eagerly  all  they  said  of  him.  He  coold 
not  be  saved  from  the  bitterness  of  their  censure.  And  now  that  he  has  laid 
down  the  hardens  be  bad  so  nobly  borne  and  rounded  oat  the  measure  whidi  it 
was  permitted  him  to  fill,  let  us  cherish  the  more  the  lessons  be  has  taught  m, 
and  keep  warm  in  the  hearts  of  men  his  perpetual  memory. 

Kansas  Statx  Normal,  January  ao,  1885. 


ARCHEOLOGY. 


"  DID  THE  ROMANS  COLONIZE  AMERICA." 

C    W.    IRISH,    C    R. 

A  Ubored  article  with  tiie  above  caption  appeared  in  the  numben  of  the 
Rrview  for  September  and  November,  18S4,  Vol.  VIH. 

It  is  my  purpose  to  examine  the  statements  of  Mr.  Moore,  the  writer  of  sud 
article,  with  a  view  to  ascertain  how  much  fact  they  may  contain,  and  also  what 
may  be  the  value  of  those  statements  totheeamest  student,  who  is  striving,  out  of 
the  meagre  points  in  his  possession,  coupled  with  traditions  and  known  customs 
of  the  present  Indian  races,  to  build  up  a  theory  which  may  account  for  the 
origin  of  the  Red  Man ;  at  least,  as  plausibly  as  we  account  for  the  origin  of  the 
White  Man.  That  by  patient  study  of  all  which  we  can  gather,  we  may  do  so, 
seems  probable,  but  then  in  my  opinion  it  must  be  done  by  a  more  credible 
statement  of  facts  and  better  founded  arguments  than   has  Mr.  Moore  advanced. 

In  the  first  place,  why  should  we  begin  our  study  into  the  origin  of  the 
Indian  by  the  enquiry  of  "  From  what  far-off  land  came  he?"  It  is  plain,  I 
think,  that  if  we  ignore  the  fact  that  the  Indian  may  have  begun  his  existence 
here,  in  the  land  where  wt  now  dwell,  at  the  very  starting  point  of  our  enquiry, 
we  commit  a  serious  error.  But  not  so  serious  as  to  take  up  all  the  old  myths 
of  the  Gentiles,  Jews,  Greeks  and  Romans,  and  those  of  all  nations  of  antiquity 
whose  tales  of  lost  tribes  and  individuals  have  come  down  to  us  through  the 
medium  of  history ;  and  try  to  make  those  old  ules,  myths,  and  traditions 
true  by  accounting  through  them  for  the  origin  of  the  Indian  races  of  America. 

Another  serious  error  made  in  such  inquiries,  is  to  assume  that  the  Indian 
has  lapsed  into  barbarism ;  lo  assume  that  away  back  in  time  his  progenitors  were 
cultured  men,  highly  civilized  and  enlightened.  How  foolish  the  statements  to  the 
effect  that  "The  pre-historic  ruins  reflect  not  only  a  high  order  of  art  but  are 
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'founded  upon  pre-cxistent  models  known  in  old  civUizationa.  This  art  dispUys 
'a  mind  and  band  trained  in  the  schools  of  science." 

How  very  foolish  such  expressions  are  can  only  be  known  to  those  who 
have  had  a  chance  to  see  such  ruins.  We  know  that  the  science  and  art  of  the 
prehistoric  men  of  America  almost  'w-hoUjr  consisted  in  the  roanufaclure  of  bows, 
arrows  and  spears,  and  implements  of  the  rudest  sort  made  of  stone  or  bone. 
We  know  that  his  building  operations  in  the  main  went  no  farther  than  the  con- 
struction of  rude  mounds  of  earth,  and  here  and  there  the  erection  of  buildings 
or  the  same  material,  whose  crude  and  rugged  forms  about  as  neartj-  approach  the 
works  of  art  and  the  buildings  erected  hy  men  schooled  in  science,  as  docs  the 
humble  aai-hill  resemble  a  Greek  or  Roman  temple. 

It  appears  from  all  that  I  personally  know  of  the  American  Indians,  and 
have  gathered  from  reliable  sources,  that  they  are  races  of  raen,  who  from  the 
very  b^inning  of  their  existence,  ai  men,  however  distant  that  may  be,  have 
nude  but  little  progress  in  rcdning  their  pursuits,  their  habits  and  manners,  or 
their  arts  and  nianufacturet.  In  short,  it  is  but  little  more  than  their  form  and 
language  which  distinguishes  them  from  the  brutes  with  which  they  associate. 
Nor  does  it  seem  thai  within  ihem  are  the  elements  of  progress,  nor  do  they 
appear  to  have  the  power  to  lift  themselves  out  of  the  brutish  life  which  they 
have  led  for  ages.  For  pre-faistoric  implements  and  amis  which  we  have  been 
able  to  find,  show  by  a  comparison  with  the  arms  and  implements  m  the  hands 
of  the  Indians  at  the  time  of  the  discovery  by  Columbus,  that  in  whatever  lime 
which  may  have  elapsed  between  the  advent  of  the  Indian  Adam  and  Eve,  and 
the  time  of  Columbus,  be  it  much  or  little,  the  red  man  made  but  little  improve- 
ment in  anything  wliatever. 

But  to  return  to  Mr.  Moore.  He  nays  on  page  137,  Vol.  VIII,  of  the  Ra- 
vicw:  "  We  consider  first  the  most  universal  of  the  testimonies  rejecting  the 
'  Indian's  origin.     We  say  universal,  for  whithersoever  the  man  wandered  over 

*  the  continent,  he  left  behind  him  as  a  testimonial  the  shreds  of  his  language. 
'  *  *  *  .  The  most  common,  and  at  the  same  lime  the  most 
'ancient  of  the  Indian  appellations  have  been  preserved.    They  are  ihe  river 

*  names  of  the  coniineni."  Mr.  Moore  here  assumes  that  each  dilTcrcni  tribe  of 
Indiana,  in  whatever  its  language  may  dilfer  from  the  other  Indian  languages  tn 
its  vicinity,  uses  in  common  with  all  other  tribes  (he  same  names  for  the  rivers  of 
this  country.  How  very  far  from  ihe  truth  this  is.  For,  as  is  well  known,  when 
a  dominant  tribe  destroys  or  drives  out  a  weaker  one,  the  dominant  tribe  gives 
its  own  names  lo  the  streams,  hills,  vales,  and  other  landmarks  conquered  from 
the  enemy,  taking  pains  in  fact  lo  destroy  all  that  the  weaker  one  had  set-up 
or  named.  You  might  just  as  well  expect  a  Chinaman  to  intuitively  name  llic 
Rhone  River  in  Cieiman  terms  on  a  visit  to  it,  as  to  expect  an  Indian  to  adopt  a 
name  in  his  region  coined  by  some  one  else.  He  never  does  it.  Again,  on  ihe 
same  page  he  says:  "  The  Indian  names  of  our  rivers  belong  to  a  period  when 
'one  common  language  was  known,  when  one  dominant  race  ruled  throughout 

*  the  entire  length  and  breadth  of  America. " 
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Mr.  Moore  th«n  proceeds  by  i  most  istouodiog  assumption  to  make  it  i^ 
pear  that  the  river  nitnes  of  America,  meaoing  tbe  Indiao  names  of  our  ftieaiiii. 
axe  derired  directly  from  ihe  mo«  aocieni  of  known  tongues,  tbe  "  Semitic''  [ 
will  aak  how  does  this  stxiemcnt  accord  with  his  other  statement,  that  the  pre' 
historic  man  was  a.  louii  schixiled  in  science?  llie  Semitic  loogue  was  prefcit- 
toric,  and  written  language  greatly  preceded  in  time  anything  like  sciescc  or 
schools  of  science. 

I  pass  over  much  (hat  he  says  about  the  terms  "Aba"  and  '^Na*"  in  wliich 
he  gathers  up  everything  in  the  shape  of  words  lieginniog  with  the  diSicTent  let- 
ters or  Ihe  alphabet,  from  A  to  K,  and  iries  lo  make  it  appear  that  the>-  all  cone 
from  "Abana."  He  quotes  the  two  river  ontnes  Niagara  and  Missouri,  and  o. 
deavors  to  show  that  they  arc  derived  from  Abaoa,  meaning  in  these  ituiances 
"resdess,  rapid,  rushing  cuircni,  a  stream  or  a  dtaraci."  Pausing  for  a  mo- 
ment lu  remark  that  the  African  tiver  Niger  received  its  name  Trom  the  PosM- 
%t%t,  a  people  whose  language  it  derived  directly  from  the  Latin,  aod  Ihit 
Niger  is  not  at  all  the  native  name  of  ihe  river,  1  shall  sute  without  fesr  of 
contradiclion  that  ihc  names  of  both  the  Missouri  and  Niagara  are  not  tbe  In- 
dian names  of  these  streams,  but  were  also  given  lo  them  by  those  white  men 
who  were  the  firtt  to  tee  them  as  discoverers,  and  were  the  names  of  the  Imbu 
tribe  which  happened  to  dwell  on  tbe  banks  nf  each,  respectively,  at  tbe  tiDeof 
discovery.  I  shall  give  Ihe  Indian  name  of  one  of  these  rivers  further  on.  He 
also  pretends  to  derive  the  word  Mississippi  from  the  Sanscrit,  or  Dacian,  aad 
says  that  the  original  word  was  Mcssisapa.  Now,  Mr.  Moore  must  possess  is- 
formation  which  no  other  man  possesses  on  this  point,  or  else  he  makes  an  uit- 
qualified  mtsstaleroent,  for  I  have  before  me  a  copy  (photograph)  of  the  map  drawn 
by  Father  Hennejiin,  and  dated  170J.  His  travels  io  conjunction  with  La  Salle 
were  along  this  river  in  the  years  1680-j.  Now  Hennepin  spells  tbe  Indiu 
name  of  the  river  on  this  map  of  which  I  speak,  in  one  place  Mcschasipiaad 
gives  the  meaning  Grand  River,  meaning  literally.  Great,  or  Big  Rivet,  In  an- 
other [tlace  on  his  map,  he  spells  the  name  Mi&sissipi.  On  DeLi&le's  map,  daled 
17 18,  it  is  spelled  the  same  as  last  above ;  and  lastly.  Captain  Carver  spells  it  oo 
his  map,  dated  i  7C6,  .Mississippi,  and  these  men  wcrcthc  first  ones  to  getthenanc 
from  the  Indians.  Any  one  who  has  a  knowledge  of  the  dialects  of  the  AlgOB- 
quin  Indian  languages,  knows  very  well  that  the  termination  of  the  river  tuiae 
in  question,  viz:  si-pi,  sip-pi^  tse  be,  (as  I  have  seen  it  wrilien  io  more  than  oee 
instance  on  old  maps  and  In  writings  of  the  past  century)  is  nothing  more  ihia 
attcmpls  lo  spell  the  word  meaning  river  in  those  dialects,  io  order  that  it  may 
be  seen  that  I  am  right  in  this  oiiiier.  1  here  give  the  different  spellings  of  the 
AlgonijuiD  word  meaning  river,  as  pronounced  by  varioas  bands  of  that  widely 
spread  nation  or  family  of  nations,  among  which  the  discovciers  the  Great  River 
traveled  on  ilicir  way  10  it,  and  while  along  it,  and  from  whom  they  procured 
!ie  name,  given  above  and  from  which  comes  the  name  we  know  it  by.  Tbe 
Ojibwa  ofSauli  Ste  Marie,  Se-be  (proivounced  See-pee).  Ojibwa  of  Grand  Tra- 
verse Bay,  Se-be  (pronounced  See-bee).     Ojibwa  of  Sagituiw,  See-bea  (pronounced 
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S«p««.  Ojibwa  of  Michittmaekinac,  See-bee  (pronounced  ss  spelled).  Miami, 
Se-pe*we.  Chippewa,  Si-pi  {pronounced  Sec-pee).  Other  bands  of  the  Chippe- 
wai  living  north  of  the  Great  Laltes  pronounce  it  Nee-pec,  the  spelling  of  which, 
■8  I  have  frequently  seen  it,  '\s  Ni-pi. 

I  have  made  it  clear,  I  think,  that  the  Indian  name  of  the  Mmissippi  cotoc* 
to  ufl  from  the  Ojibwa  or  Chippewa,  and  that  its  roeaning  was  or  is  "  Big  River." 
De  Soio,  on  reaching  its  banks  some  years  before  La  Salle,  found  that  the  In- 
dians in  his  vicinity  called  it  "  Big  River,"  and  I  know  that  the  Sioux  called  ii  in 
Hennepin's  lime,  anddoio-day  ciH  it.  Wak-pa-haha ;  Wak  pa  raeaningriver,  and 
ha-ha  meaning  falls,  or  literally  River  of  the  Falls,  for  its  great  feature  in  their 
vicinity  was  the  Fall  of  St.  Anthony.  I  further  know  that  from  St.  Anthony's 
Fall  to  its  mouth,  the  river  was  known  to  all  the  Indians  along  it«  banks,  as  the 
"  Big  Kiver,"  down  to  its  mouth,  except  perhaps  an  Illinois  band  who  called  it 
Mis-seek-ai-pi,  meaning  "The  Grassy  River,"  or  belter  "The  River  of  iheGrassy 
Plains."  Now  I  would  ask  of  Mr.  Moore  his  authority  for  his  rendering  of  the 
word  as  he  haa  it  on  page  241,  Messi-apa.  Ifit  is  possible  lo  twist  orthography 
wdA  etymology  so  as  to  derive  Missis-si-pi  from  Aba,  Aub  or  Ab,  then  all  we 
shall  need  in  future  research  of  the  kind,  is  a  I^tin  dictionary  and  a  Sanscrit 
Bible.  What  is  the  use  of  a  knowledge  of  the  exact  meaning  of  iKe  words  io  any 
language  if  wc  are  to  do  as  Mr.  Moore  has  done  in  his  paper?  Tn  pick  out  cer- 
tain words  in  an  obsolete  tongue  signifying  whatever  they  mjy,  and  then  culling 
over  the  thousand  and  one  tongues  spoken  over  the  world  and  taking  from  them 
all  words  which  have  a  like  sound  with  our  selected  standard,  and  then  assume 
that  ihcy  also  have  a  like  mcnning  with  the  words  of  our  standard. 

That  Mr.  Moore  has  done  this  in  his  paper  I  af&rm,  nor  is  he  alooe  in  this 
matter,  for  many  writers  hive  fallen  into  the  same  error,  but  have  not  been  willful 
in  doing  so  as  Mr.  Moore  seems  to  be ;  for  when  the  original  word  has  not  the 
lightest  resemblance  in  its  pronounciation  to  any  of  his  so<alled  "Terms,"  be 
willfully  misspells  it,  so  as  to  make  an  apparent  agreement.  Mr,  Moore  on  pages 
364-5,  Vol.  VIIl,  wades  through  a  large  number  of  names  derived  from,  or  given 
by  Spanish  explorers  to  rivers  and  places  in  America,  to  prove  that  the  Latin 
word  Aqua  was  as  he  says  :  '■  Well  and  thoroughly  known  and  correcily  spoken 
'by  the  native  peoples  of  the  American  continent,"  Now  I  challenge  him  to 
produce  a  vocabulary  of  a  native  Amcricnn  tongue,  in  which  the  l.atin  word 
Aqva  occurs,  or  any  of  its  forms  as  spoken  by  people  of  Latin  origin,  and  at  the 
same  time  meaning  waier.  I  also  challenge  him  to  find  a  vocabulary  of  a  native 
American  language  in  which  words,  if  there  are  any,  beginning  with  Aq,  Ag, 
Ack,  Aqu,  Agu,  or  any  other  forms,  having  a  similarity  with  the  words  Aqua, 
or  Agua,  in  which  the  said  native  American  words  have  a  meaning  expressive 
of  the  word  water.  It  is  plain  that  all  ihc  names  which  he  quotes,  and  which 
bave  come  to  us  from  Spanish  ijeographcrs,  are  words  of  their  own  invention. 
Tbc  Spaniards,  who  with  their  priests,  of  the  lime  of  the  American  discoveries, 
were  noted  for  refusing  everything  native,  abhorred  the  nai)ve»,  for  they  were 
heathens,  and  refused  them  a  place  in  their  literature.     Hence  wc  know  lesa 
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about  native  maDoen,  customs  aad  languages  in  countries  of  Spaniah  discoivr;, 
and  over  which  they  have  dominated,  than  any  other.  How  fuanjr  Mr.  Uoore'i 
meaning  as  he  gives  it,  of  the  river  name  Orinoco,  is,  when  we  know  that  it  mesu 
in  the  native  language  of  that  region  "  Crooked  River."  He  makes  it  "Orio- 
aqua,"  or  "  River  that  ruus  towards  the  sunrise."  On  page  367  he  reoden 
Michilimackinac,  first  into  Mackinaw,  from  which  he  makes  an  easy  jump  into 
"  Ma  aqua-na."  It  is  well  known  to  every  school-boy  io  this  northwest  that  tbe 
work  Michilimackinac  was  tbe  name  given  to  a  certain  island  near  the  Strait*  of 
Mackinaw  by  the  Chippewa  Indians,  and  means  "Turtle  Island."  I  would  uk 
Mr.  Moore  where  he  gets  bis  term  Aqua,  meaning  water,  out  of  the  above  trac 
meaning  ? 

On  page  368  he  again  refers  to  the  river  names  Mississippi  and  Missouri, 
which  I  will  notice  in  passing,  to  say  that  I  have  fully  disposed  of  the  origin  and 
meaning  of  the  first,  and  now  assert  that  the  last  was  never  the  Indian  name  of 
the  river  to  which  it  is  now  applied,  but  was  given  to  it  by  the  white  men  who 
first  traversed  the  country  from  its  mouth  westward,  because  the  powerful  tribe 
of  Indians  which  they  found  along  its  valley  were  known  by  the  name  of  Met- 
sourias,  which  name,  now  changed  to  Missouri,  is  given  to  the  State  and  river. 
The  ancient  Indian  name  of  the  Missouri  was  Fekitanoni-si-pi,  a  name  gives  to 
it  near  to  its  mouth,  doubtless  by  the  "  lUini  "  Indians.  I  have  not  yet  ascer- 
tained the  meaning  of  the  name,  but  I  do  know  that  all  the  tribes  living  aloug 
this  river  above  Council  Bluffs,  call  i^  the  Big  Muddy  River.  The  Stoux  call  it 
almost  universally  MiD-ne-sho-sha  Tanka,  literally  water,  dirty,  big.  Where  then 
is  the  claim  of  Mr.  Moore  to  rest,  that  the  word  Missouri  means  '*  the  gathering 
river?"  His  statement  to  that  efTect  is  the  purest  nonsense.  Equally  so  his 
statement,  that  the  word  Jehovah  in  any  sense  or  form  occurred  in  the  ancient 
Choctaw  tongue. 

Now,  ihe  syllable  Chuc,  which  Mr.  Moore  makes  do  duty  for  the  expression 
Great  Father,  or  God,  has  in  its  forms  of  Chi,  Che,  or  Chu,  quite  a  different 
meaning.  For  instance,  here  in  Iowa  we  have  a  river,  the  ancient  Indian  name 
of  which  was  Chi  ca-qua  se-po.  Taking  his  analysis  for  the  meaning  of  this  river 
name,  we  have  Chic — God,  or  Father,  Jehovah,  aqua, — water,  and  as  se-po 
means  river,  he  would  render  it  God's  Water  River,  and  he  would  go  into  rhap- 
sodies over  his  supposed  great  discovery  of  the  scolastic  knowledge  of  the  Laim 
tongue  by  the  breech-clouted  ludiau  who  named  this  river.  Now  let  us  sec  what 
the  name  of  this  river  means  in  the  Indian  tongue  to  which  the  words  belong. 
It  is  Algonquin,  and  in  that  tongue  Chi-ca  means  a  stink  or  bad,  strong  smell  of 
any  kind,  and  as  applied  and  modified  in  this  instance  it  means  Skunk,  or  strong 
stinking  animal,  hence  the  Indian  name  of  this  river  rendered  into  English  is 
Skunk  River.  Now  how  divine  it  does  appear,  and  how  scholarly  the  Indian 
must  have  been;  "  schooled  in  science  and  the  Latin  language,"  to  be  able  to 
give  the  stream  such  a  high-sounding  tit!e. 

The  word  Chicago  is  also  of  Algonquin  origin,  and  in  the  case  of  the  city  ot 
ha  t  name  means  Onion,  which  is  a  strong  smelling   plant,  and   was  gathered  ir. 
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great  quantities  by  the  ancient  aborigines  along  the  Chicago  River  (Onion  River) 
and  over  the  nuiTshjr  flats  adjacent.  Mr.  Moore  would  have  us  believe  that  the 
name  means  the  City  of  Jehovah  I  What  a  drop  there  is,  from  his  Latin  afflatus 
down  to  the  level  of  Indian  simplicity  1  On  pages  j70-t,  Vol.  VIII,  Mr.  Moore 
says  :     "  la  some  of  our  norlhwestero  States  the  tetm  '  Miooe'  is  often  found  in 

*  the  native  Indian  names  of  waters  *  *  *  .  It  is 
'  evident  that  some  natural  fact  gave  birth  to  the  expression  '  Mbne.'     What  was 

*  this  fact  7  t  it'  «  Geology  and  physiography  unfold 
'  their  testimonies.            *                *                *  Xhc  English  pioneer  pushes 

*  into  that  same  northwestern  country  and  everywhere  the  same  natural  facts  pre- 
'  seot  themselves,  and  ihey  are  marked  down  on  our  maps  simply  the  red  or  the 
'  Vermillion,  ai>d  if  we  loolc  into  the  geographical  hterature  of  the  country,  there 
'  we  shall  6nd  the  Great  Red  River  (of  the  North),  Vertnillion  l.«kc,  Red  I^kc, 
'  etc.     Underlying  the  country  are  vast  deposits  of  red  day,  red  saadstone,  and 

*  Vermillion  earth.     Many  of  the  waters  there  have  in  consequence  the  reddish 

*  tinge.  1*  »■  ^  [f  we  open  our  authorities  on  language 
'we  find  in  our  Indian  '  Minne  '  merely  the  Latin  mimo,  which  in  plain   English 

*  means  precisely  the  red  or  the  red  vcrmillion  clay.  It  would  be  difficult  to  find 
'  verbal  testimonies  more  conclusive  Ihan   in   those   Minnesota  names.  * 

*  *  *  The  legend  says  that  Minne-ton-qua  means '  thuadering  water.' 
'The  Latin  has  ions  for  thundering  and  the  '  qua '  is  but  an  abbreviation  of  o^iut. 

*  Minne-ha-ha  reveals  one  of  the  Roman  idioms,  etc.  Id  analyzing  the  word 
'  Minnc-h  aha  we  discover  asuperfiuous  h.  *  *  *  By 

*  reference  to  authorities  on  the  Latin  language  we  find  that  the  tetter  h  is  often 
*aa  abbreviation  of  the  word  A«W — to  hold.  The  word  Minnehaha  would 
'therefore  mean  river  that  holds  red  or  vermillion  clay.  The  waters  do  hold  the 
'  red  element  for  a  long  distance." 

hi  the  above  quotations  we  have  Mr.  Moore's  attempt  at  derivation  of  the 
words  Minne  Tonka  (not  Ton-qua  as  he  spells  it,)  and  Minne-ha-ha.  It  is  proper 
to  say  that  these  names  come  from  the  Sioux  or  Dakota  Indian  tongue.  The 
word  which  signifies  water  in  that  tongue  is  Min-ne  ;  it  in  no  sense  is  taken  to 
mean  red.  The  Sioux  words  meaning  red  are  Sha,  or  Duta,  the  last  properly 
signifying  scarlet.  The  word  signifying  thunder  in  that  language  is  Wa-kin-yan, 
also  the  word  signifying  big, or  great,  is  Ton-ka.  >  And  again  the  words  Min-ne- 
ha-ha  signify  waterfalls,  ro  literally,  curling  waters,  and  Is  always  applied  to 
waterfalls.  The  words  Min-nc  Ton-ka  signify  Water  Big  or  Big  Water.  Here 
I  must  say  that  the  lake  so  named  up  in  Minn««}ta  got  its  cognomen  from  Gov- 
ernor Ramsey  of  that  .State.  Its  Indian  name  (Sioux)  was  Mde  Tan  ka,  l^ke  Big, 
or  Big  Lake.  There  is  perhaps  no  other  State  in  the  Union  having  so  much 
lake  area  oi  pure  clear  water  as  has  Minnesota,  and  there  is  not  a  lake,  or  pond, 

cd  in  its  waters,  oor  even  so 
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much  ••  tnuddir  water  within  ite  banks,  that  I  can  recall;  aod  I  have  iravtl 
quite  extensively  in  Minoesota,  and  have  noted  very  particularly  iti  snpericil 
and  topographical  features.  The  small  stream  which  giveR  nutlet  to  the  wucn 
of  Lake  Minnc-tonka  is  the  one  which  gives  rise  to  ihe  Falls  of  Minne-ha-tn,  ia 
waters  falling  over  that  cascade,  and  although  there  ii  an  underlyiog  bed  or 
stratum  of  red  ciay  throuf^houl  the  region  of  the  lake,  and  creek,  and  yet  it  doa 
in  no  way  give  a  tinge  to  the  waters  of  the  lake  nor  to  iu  outlet  stream. 

It  is  a  well  attested  fact  that  thronghout  the  region  of  Dakota  Terrtiory  u>i 
the  Sutes  of  Minnesota,  Wi<iconsin.  and  Iowa,  there  are  several  iindeiiyiii| 
strata  of  red  clay,  and  of  red  sandstones,  yet  in  no  instance  known  to  the  wriict 
do  these  red  materials  tinge  the  waters  red,  nor  are  they  redduh  in  any  iaiiasce 
where  they  approximate  the  surface  of  the  ground.  Now  this  being  true,  wlui 
becomes  of  Mr.  Moore's  siaiemeni  to  the  effect  that  the  waters  of  this  region  ue 
90  tinged  as  to  readily  suggest  such  names  as  Red  Lake,  Red  River,  etc?  Jht 
Sioux  words  Minnc-ba-ha  signify  waierfalU,  not  "water  holding  red  da;,* 
The  Sioux  words  signifying  Red  Water  River  are  Wak -pa  {river),  Minne  (watrt 
Sha  \red) ;  Minne  always  signifies  water  in  that  language.  Then  how  can 
word  come  from,  or  be  derived  from  the  Latin  word  mmicf  (red).  The  Si< 
word  Ton-ka  signifies  big  or  great.  How  then  can  it  be  derived  irom  the  Latis 
word  i^j  (thundering),  and  again,  if  Governor  Ramsey  invcnicd  the  name  cf 
the  lake,  using  two  Indian  words  which  signily  Water  Big,  or  Big  Water,  how, ! 
ukf  is  Mr.  Moore  to  derive  it  from  the  Latin  to  thunder,  thundering,  etc.?  It 
u'plain,  T  think,  from  all  that  I  have  discussed  of  Mr.  Moore's  paper,  that  he  is 
entirely  wrong  iu  his  itatements  of  fact,  and  in  his  deductions.  He  evidentl; 
believes  tliat  all  the  Indian  languages  o(  the  wei>tern  continent  are  but  ditieets 
of  one  original  mother  tongue,  a  belief  very  far  from  the  truth.  Fortunately  for 
the  archieol agist,  the  Indian  tongues  come  to  him  in  their  purity,  not  having  thai 
dilution  of  terms  and  phrases  which  characterized  the  languages  of  the  eastern 
continent  centuries  belore  an  attempt  to  systematically  study  them  was  made.  I 
will  say  here  that  not  only  Mr.  Moore,  but  many  others,  have  been  greaUy  mis- 
led in  attempts  to  study  and  to  account  for  the  peculiarities  of  Indian  languages, 
manners,  and  customs,  by  the  assumption  in  the  outset,  that  not  only  the  hanuD 
family,  but  all  spoken  languages,  hare  had  the  same  point  or  origin.  Of  these 
stadcnts  Mr  Moore  shoots  the  widest  of  the  mark.  For  if  he  has  either  willfulty 
or  unwillingly  made  the  misstatements  and  errors  in  regard  to  words  belongu^ 
to  the  Sioux  or  Dakota,  and  the  Algonquin  languages,  as  I  have  pointed  out, 

we  must  believe  that  he  has  been  equally  faulty  in  his  investigations  into  the 
meaning  of  all  the  words  which  he  quotes  from  the  various  American  lodiio 
tongues  in  his  paper, 

I  therefore  come  to  the  conclusion  ihat  as  far  as  Mr.  Moore's  researches  src 
concerned,  wc  have  no  reliable  proof  thai  any  known  Indian  Unguage  has  bees 
derived  from  tlie  I^lin,  or  in  (act  from  any  other  known  tongue  of  the  Eastern 
Bcmisphere,  and  I  further  conclude  for  the  same  reasons  that  the  Romans  dH 
4pf  colonize  America. 

Iowa  Citv,  Iowa,  February,   1885. 
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CAVJi  AJilD  CLIh'F  DWALUNGS  OP  ARttOSA. 


CAVE  AND  CUFF  DWELLINOS  OF  ARIZONA. 


REV.    ISAAC  T.    GOUDKOW. 


Nine  o'clock  in  th«  morning  found  us  at  Flag  Sulf.  344  miles  from 
Albuquerque.  By  previous  arrangement,  Mnjor  J.  C.  Minor,  land  agent  of  ihe 
Atlantic  and  Pacific  Railroad,  soon  appeared  with  his  fine  span  of  tnulcs  and. in  a 
rapid  drive  of  twelve  miles  southeasterly,  through  woods  and  dales,  soon  brought 
us  to  Wilout  Canon,  the  ailc  of  the  wonderful  Cliff  dwellings.  With  hardly  any 
warning  we  approached  it  from  a  nearly  level  plain.  Emerging  from  the  pine 
woods  which  surrounded  it,  we  suddenly  found  ourselves  upon  Ihe  brink  of  a  deep 
chasm,  said  by  Major  Minor  to  be  1.000  feci  deep,  and  perhaps  of  the  same 
average  width,  though  quite  irregular.  The  sides  consist  of  ledges  of  grajr  lime- 
stone, forming  on  each  side  of  the  cafion  a  cucceuioa  of  huge  steps  to  the 
bottom,  leaving  room  for  a  small  stream  of  water.  These  layers  of  rock  are 
perhaps  from  five  to  fifieen  feet  thick.  Half  way  down,  some  of  these  ledges  are 
overhanging,  from  six  to  twelve  feel;  the  base  rock  having  been  crumbled  or 
worn  away,  possibly  in  part  dug  out,  leaving  a  space  between  the  upper  and 
lower  ledge  from  six  to  twelve  feet  wide  and  from  five  to  eight  feet  high.  Here 
wc  find  the  cliff  dwellings.  The  roof,  floor,  and  back  side  of  each  dwelling  ig 
formed  by  nature,  and  it  only  remains  for  the  inhabitant  to  build  the  front  side 
and  the  ends.  This  was  done  with  stone  plastered  together  with  mud,  leaving  a 
low  doorway  to  crawl  through,  lu  front  of  the  line  of  dwellings,  nearly  at  the 
outer  edge  of  the  ledge,  is  a  narrow  roadway,  or  foot  path,  by  which  each  one 
could  reach  bis  residence.  1'hese  dwellings  10  tome  instances  we  found  in  two 
lines,  one  above  the  other,  and  in  one  case  I  found  a  third,  but  very  short  line. 
I  made  a  personal  examination  of  some  thirty-five  dwellings,  some  larger  and 
some  smaller,  according  to  the  space  between  the  rocks.  Major  Minor  estimates 
the  whole  number  at  400;  extending  up  and  down  the  caflon  live  miles. 
Reckoning  five  persons  to  a  family,  it  would  give  a  population  of  3,000  iahabit- 
aats.  Near  by  among  the  pines  wc  found  fragments  of  pottery,  plain  and  orna- 
mented.  The  burial  place  for  their  dead  has  not  yet  been  found,  though  diligently 
sought  for  by  Major  Minor,  who  some  two  years  since  discovered  the  dwellings; 
who  inhabited  them  is  a  matter  of  conjecture.  They  must  have  preceded  the 
present  race  of  Indian:*  who  know  nothing  about  them.  And  the  problem  is  as 
much  of  a  mystery  to  them  as  to  us.  One  thing  I  have  omitted  to  notice; 
approaching  from  the  north — the  caRon  extending  east  and  west — we  struck  it 
exactly  opposite  a  high  peninsula  connected  with  the  north  side,  half  way  down 
the  caQon,  by  a  low  isthmus.  This  peninsula  forms  a  partial  division  beiweeo 
the  eastern  and  western  portions  of  the  cation  that  come  under  our  immed- 
iate inspection,  and  must  command  a  Rne  view  of  both.  [  was  limited  in 
■  tinie  and  did  not  ascend  to  the  top,  though  I  examined  the  dwellings  below  on 
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its  west  side.  The  MftjcH*  says  the  top  was  occupied  u  a  foit.  Certaiolj  no 
finer  site  could  be  chosen.  Thus  ended  our  fint  diT*!  work.  On  the  secoBd 
day,  it  being  decided  that  the  mountain  of  the  cave^wellers  would  be  too  difB- 
cult  for  Mrs.  G.  to  climb,  Major  Minor  vrry  kindly  invited  Mr.  Thomai  and  Ui 
nearest  neighbor,  Esquire  Hicks,  to  accompany  ot.  Our  road  led  along  the  ral- 
road  track  east  several  miles  and  then  to  the  northeast  up  a  beautiful  vaDer, 
interspersed  with  handsome  pines.  We  passed  on  our  right  a  detached  nriounc 
mounuin  with  crater  still  extant,  300  feet  across  its  southern  rim,  partly  won 
away.  To  the  left  upon  a  slight  knoll  in  the  timber,  was  a  fort  evidently  to  con- 
mand  the  sauthem  approach  to  the  caves. 

At  the  distance  of  eight  miles  from  Flagg  Staff,  and  I  giieas  twelve  mflei  n 
a  northeasterly  direction  from  the  cliff-dwellings,  we  found  ourselves  at  the  base  of 
a  steep  hill  700  feet  high.  This  forms  the  southern  extremity  of  a  rai^e  of  vol- 
canic foot  hills  of  the  San  Francisco  Mountains.  Ascending  the  hill  at  an  angk 
of  45**,  its  face  being  covered  with  powdered  lava  thrown  from  the  caves  nesr 
the  summit,  we  found  it  pretty  hard  work,  as  each  step  upward  was  sure  to  gin 
way  downward  I  The  crust  of  this  mountain  was  originally  in  a  molten  sttte, 
which  gradually  consolidated  into  a  tufaceous  rock,  tough  and  hard.  To  form  > 
dwelling  place,  a  circular  hole  was  made  into  the  ground,  probably  to  the  bottom 
of  what  would  constitute  the  floor  of  the  principal  room,  and  it  was  then  rounded 
out  into  an  oval  or  circular  form,  from  ten  to  twenty  feet  in  diameter  and  from 
five  and  a  half  to  seven  feet  in  height,  leaving  a  suflScient  thickness  overhead  to 
make  a  strong  roof.  Out  of  the  main  room  some  two  or  three  other  rooms  ex- 
tended ;  serving  probably  as  sleeping  or  store  rooms.  In  some  cases  a  room  was 
excavated  much  lower  than  the  large  room,  probably  answering  the  purpose  of  a 
cellar.  Generally  the  dwellings  had  no  connection  with  each  other,  but  in  some 
cases  they  had.  At  the  top  and  southern  brow  of  the  hill  was  a  fort  with  a  pan 
of  the  walls  standing,  some  three  feet  thick.  It  extended  east  and  west  across  the 
hill  some  sixty  feet,  evidently  designed  to  defend  the  approach  from  the  northern 
ridge,  which  is  about  on  the  same  level.  As  a  general  thing  these  caves  were 
arranged  in  parallel  and  semi-circles,  commencing  at  the  top  of  the  hill  at  the 
south  end  just  below  the  fort,  and  extending  down  the  sides  of  the  mountain,  the 
lower  circles  being  the  longest.  The  entrances  to  the  caves  in  some  cases  were 
near  the  middle  and  must  have  been  by  ladders,  in  other  cases  near  one  side, 
and  might  have  been  by  stairs.  Around  many  of  the  openings  were  circular 
walls,  evidently  constructed  to  guard  against  accidents  or  as  a  defense  against  as 
enemy.  In  some  of  these  caves,  well  away  from  day  light,  were  beds  evidently 
used  by  bears  or  wild  animals.  As  part  of  the  time  my  explorations  were  by 
myself  and  beyond  the  hearing  of  my  companions,  even  with  a  shout,  the  query 
did  arise,  while  poking  around  with  a  long  stick  in  the  low,  dark  cellars,  what 
would  happen  should  I  find  Old  Bruin  at  home?  What  gave  special  emphasis 
to  such  an  enquiry  was  the  fact  that  ray  only  weapon  of  defense  was  a  stick. 
After  such  reflection  my  stay  in  dark  passages  was  not  prolonged  I 

One  of  the  largest  caves  was  near  the  top  by  the  fort  and  is  supposed  to  have 
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'  bMo  occupied  by  ihe  hcid  chief.  It  is  thought  there  was  originally  an  uoder- 
groand  connection  between  this  and  the  fori,  [f  so,  the  pasaage-way  has  been 
filled  and  obliterated.  Evidently  rude  and  unfriendly  hands  have  left  the  tnarlci 
of  destruction  upon  these  uni^iue  dwelling  places.  The  mouth*  of  many  have 
been  completely  stopped  with  large  atones,  others  partially  so.     The  conqueroii 

,  did  their  best  to  render  this  city  of  the  cave-dwellers  uninhabitable.  Major 
Minor,  the  original  di»:overer,  three  years  since,  esCinntes  the  number  of  the 
caves  at  joo.  A  more  beautiful  prospect  as  seen  from  this  town  site  cannot  well 
be  found.  East,  wcsi,  north  and  south,  mountain  range*  clad  with  snow  7,300 
feet  high.  Intervening  valleys,  and  deuched  knobs  arc  commingled  in  a  way  to 
produce  one  of  the  most  delightful  landscapes  in  the  world! 

By  an  article  in  the  March  number  of  the  Kaksas  CiTV  Rrvikw,  1  see  that 
another  village  of  the  cItlTKtwelters  has  been  discovered;  it  is  also  situated  on  a 
volcanic  foot-hill  of  the  San  Francisco  Range,  and  is  some  fifteen  miles  from  the 
cliff-dwellings  of  Walnut  Caflon.  It  numbers  sixty-five  dwellings.  Thecatiance 
to  each  is  by  a  perpendicular  square  hol«  or  shaft,  extending  from  the  lurfoce  to 
the  floor  of  the  main  room  at  one  side.  Foot  holes  cut  at  convenient  distances 
on  the  sides  of  the  shaft,  served  as  a  stairway.  .\  groove  fifteen  inches  wide  and 
eighteen  inches  deep,  extended  from  the  floor  of  the  main  room  uponesidcof  the 
shaft  to  the  sutface  of  the  hill.  Ashes  at  the  bottom  of  the  groove  and  the  black- 
ened sides  above  marked  the  fire-place  and  the  chimney  of  the  dwelling.  In  the 
cave-dwellings  which  i  visited,  the  fire  was  built  on  one  side  of  the  large  room  ao^ 
the  smoVc  was  left  to  find  its  way  out  of  the  circular  opening  wherever  it  tm. 
We  found  6ne  specimens  of  broken  pottery,  plain  and  ornamenul,  with  the 
melatas,  or  hand  corn-mills,  of  the  inhabitants,  but  nothing  which  would  give  us 
any  insight  as  to  the  tools  used  in  excavating  the  dwellings.  On  the  other  hand, 
Id  the  interesting  article  referred  to,  mention  is  made  of  stone  mauls  and  axes 
used  in  doing  the  work,  with  ornamental  pottery,  corn-mills,  bone  awls  and 
needles  of  delicate  workmanship,  shell  and  obsidian  omamcnu,  and  implements 
of  wood,  the  uses  of  which  are  unknown.  Mr.  Stevenson  found  evidences  that 
satisfied  him  that  the  inhabitants  here  held  communication  with  the  cliff-dwellers 
in  Walnut  Catton,  but  does  not  say  what  they  are. 

The  preservation  of  wooden  implements  in  these  underground  rooms,  where 
they  have  lain  for  centuries  with  other  relics  undisturbed,  demonstrates  with 
marked  distinctness  the  wonderful  dry  and  preservative  qualities  of  the  atmos- 
phere of  this  strange  country.  People  here  ought  to  live  one  hundred  and  fifty 
years. 

We  were  particularly  fortunate  in  our  guide.  In  his  antiquarian  researches 
he  is  indefatigoble  and  remarkably  successful.  One  year  since,  at  the  great 
bend  of  the  Colorado,  seventy  miles  north,  he  found  the  ruins  of  a  great  city, 
extending  along  the  banks  of  the  river  for  ten  miles.  It  was  originally  buried  in 
saod  after  the  fashion  of  some  Egyptian  cities,  and  afterwards  brought  to  light 
again  by  the  winds  blowing  from  a  different  direction.  The  dwellings  are  of 
stone,  two  stories  high,  plastered  with  mud,  similar  to  the  cliff-dwellings.     Major 
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Minor  was  guccenful  in  hit  tetich  Tor  tbeir  cemelCT^  &nd  procured  xprametaii 
pottery,  etc  ,  with  all  the  skeletons,  or  temains  of  skeletotts,  he  wished. 

Mr.  A.  M.  Siinfurd  called  my  attcatum  tu  the  czistteace  of  a  detached 
lin  of  almost  pure  salt,  tituated  on  the  Colorado  River.  160  miles  north  of  HJa^ 
miD ;  Dioety-five  per  cent  chloride  of  sodium,  and  five  per  cent  alumitia.  It  a 
transparent  like  glass  and  print  can  be  read  through  a  mass  a  foot  thick!  Tte 
supply  is  inexhaustible  aod  eventually  mu»t  become  a  source  of  great  prctt 
Mrs.  Go,}4QO<r  ha.i  specimens  of  pottery  from  the  cliff  and  cav&.dwelltags  u4 
the  newly  discovered  city,  which  can  be  seen  by  any  one  having  a  OMTOiii;. 
While  those  from  the  laat-uamed  city  exhibits  most  skill,  there  is  a  atrikiog  rese» 
blaiif:c  that  assures  one  that  the  original  inhabitants  of  all  these  towns  were  ti 
the  same  nationality.  In  their  building  operations  they  adapted  themselres  in 
the  peculiar  features  of  that  ponion  of  the  country  in  which  they  lived.  Ariaooa 
io  truth  is  a  wonderland  1  We  know  comparatively  little  about  it.  If  the  litlk 
exploration  already  made,  brings  to  light  so  many  mineralogtcal,  geological  uA 
ethnological  curiosities  and  marvels,  what  may  wc  expect  when  fully  cxanincd 
and  carefully  studied  by  the  sciealific  travelers  of  the  world  ? — Manhattan  (Kwt-t 
Rtfubtk. 


GEOLOGY. 


RAMBLES  OF  A  NATURALIST  AROUND  KANSAS  CITY.— III. 


WM.    K.     K.     LVKIKS. 

One  day  I  sat  upon  an  eminence  overlooking  the  vast  fertile  plains  of  Kansaa 
It  was  a  lovely  day  in  October.  A  mellow,  golden  haze  fi^cd  the  air,  5oficnin{ 
the  outlines  of  other  hills  which  rose  jn  the  distance  like  the  bold  headlands  of « 
sea  coast.  In  the  valley  below  were  cozy  farm  houses  embowered  in  the  varie- 
gated foliage  of  fruit  trees,  and  fat  away  as  the  eye  could  reach  lay  yellow  firtdi 
rich  with  the  ripened  fruit  of  the  husbandman's  labor.  Herds  and  flocks  pastured 
upon  green  meadows,  and  everywhere  were  men  moving  about  like  busy  a«ii 
intent  upon  garnering  iheir  winter  stores. 

It  was  a  perfect  picture  of  the  peace,  prosperity  and  contentment  of  mia. 
*'  It  is,  indeed,  beautiful,"  said  a  voice  echoing  my  thoughts,  and  turning  I  saw 
— or  thought  I  saw, — slaoding  beside  me  an  aged  man  with  a  long,  yellow  bcanl 
leaning  upon  a  ragged  tttaff,  and,  like  myself,  contemplating  the  lovely  landscape 
"It  is,  indeed,  beauiiful,"  said  he,  "but  it  was  not  always  thus.  Listen!"  he 
continued  with  sudden  energy,  "listen  and  t  will  tell  you  how  it  was.  Ago 
upon  ages  ago  1  stood  upon  this  spot.  It  was  early  morning  and  a  hot  mist  ob- 
scured the  view,  but  I  could  hear  strange  animal  sounds,  roaring,  growling,  ssul- 
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\  iBg,  hiraing,  nad  startling  screams  as  if  all  the  menageries  of  the  world  had  been 
turned  loose  Id  this  place,  and,  as  the  mist  cleared  away  I  saw  a  wonderful  scene. 
Before  me  lay  a  vaat  lake,  or  inland  sea,  stretching  far  away  to  the  north,  bor- 
dered by  a  rolling  country  of  rich  savannahs  and  tropical  forests,  watered  by  many 
streams  and  rivulets,  all  teeming  with  animal  life.  Over  the  broad  valleys  roamed 
heids  of  elephants,  the  strange-tusked  and  triple-horned  Vinacenu,  and  many 
other  equally  wonderful  forms.  In  the  forests  monslrous  beasts,  the  ffadrfijaurr, 
half-bird,  half-serpect,  moved  sluggishly,  feeding  on  the  lofty  tree-tops.  On  the 
waters  of  the  lake  great  turtles  lay  like  floating  islets;  on  the  rocky  reefs  sca-scr> 
penta  an  hundred  feet  in  length  reared  ihcir  crested  heads  and  hissed  at  each 
other  in  horrid  combat.  In  the  shallows  waded  gigantic  toothed  birds  like /fiy^r- 
^nm,  while  overhead  the  leathery-winged  PUtvdatfyU — veritable  flying  dragons — 
fought  in  mid-air  over  their  prey,  uttering  those  piercing  M:reamB  I  bad  heard. 
By  the  water-side  is  feeding  a  herd  of  the  peaceful  Orr^ien — that  curious  com- 
pound of  the  hog,  deer  and  camel, — when  a  pair  of  ferocious  Drrpanoicn  or 
saber-toothed  tiger  dashes  upon  them,  rending  and  slaying  is  the  very  wantonneu 
ol  their  brutal  strength  and  power.  Man,  if  indeed  he  has  yet  appeared  upon 
the  earth,  has  fled  far  from  these  savage  scenes  and  sought  refuge  in  the  recesses 
of  the  raounuins  whose  cold,  blue  peaks  glimmered  faintly  on  the  western  hor- 
iaon.     It  was  the  Ax<  of  MonsUrs. 

"  Another  age  had  passed  away  when  1  returned  to  this  place.  Howchanged 
the  scene !  One  vast  sheet  of  ice  covered  all  the  land.  Nor  bird,  nor  beast 
was  to  be  seen ;  what  few  animals  had  survived  the  cold  had  fled  far  southward. 
The  sun  hung  low  in  the  southern  sky,  giving  forth  a  pale  and  sickly  light  desti- 
tute of  heat.  An  awful  silence  brooded  over  the  scene,  broken  only  by  an  occa- 
sional moaniDg,  creaking  sound  as  if  Mother  Earth  was  groaning  in  agony  under- 
neath the  great  monster  that  lay  upon  her  breast.     It  was  the  Age  of  Ite. 

"After  another  age,  again  I  returned.  As  at  the  first timeitwasearlymorn- 
ing  and  the  sun  had  not  risen,  but  through  the  gloom  I  could  see  advancing 
across  the  plain  what  appeared  to  be  a  monstrous  serpent,  roaring  and  hissing 
as  it  dragged  its  jointed  length  along,  a  single  eye  blazing  in  its  forehead,  shed- 
ding forth  a  baneful  tight  Surely,  thought  I,  the  Age  of  Monsters  has  returned 
•gain,  but  what  monster  is  this,  more  terrible  than  any  i  have  yet  seen,  which 
seems  to  devour  the  very  earth  before  itt  But  as  the  sun  rose  and  the  light 
increased,  I  saw  before  me  cultivated  fields,  happy  homes,  towns  and  cities, 
churches  and  school  houses,  and  railway  trains— even  as  you  see  it  now.  ll  was 
the  A^  ef  Man." 

"  Who  are  you  ? "  I  exclaimed  in  astonishment,  turning  to  look  at  my  com- 
panion again,  but  he  had  vanished,  and  t  saw  only  in  his  place  a  bunch  of  the 
tall  wild  Sun-flowers,  their  yellow-  heads  nodding  gracefully  to  the  soft  southern 
wiod  which  murmured  musically  through  their  leaves.  I  had  been  dreaming  of 
the  past,  the  present, — What  will  the  Ftuurt  Age  be  when  this  lias  passed  away  ? 
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TERTIARY  IN  HARPER  COUNTY.  KANSAS. 

r.    W.    CRAGIN. 

Editor  Reviiw  :—  If  yon  have  space  for  it  yet  in  this  issue  of  the  Review, 
I  show  like  to  record  the  fact  that  the  tertiary  ia  Kansas  south  of  the  Arkauu 
River  can  at  last  be  de6Ditel]r  asserted  to  occur  as  far  east  as  Harper  County. 
A  fouil  presented  to  me  from  that  coanty  by  Mr.  C.  D.  Moore,  and  which  wai 
found  at  a  depth  of  fifteen  or  twenty  feet  in  digging  a  weD,  proves  to  be  the  la^ 
metatarsal  of  a  Tertiary  (probably  Pliocene)  horse.  The  fossil  has  been  subai^ 
ted  to  Prof.  Cope,  of  PhiUdelphia,  who  states  that  it  belongs  to  a  type  oT  hone 
different  from  any  hitherto  known,  in  having  the  lateral  metatarsals  (splints)  more 
closely  approximated  than  usual  and  extremely  uumsual. 

I  now  refer  to  the  Tertiary,  also  the  conglomerate  bed  resting  upon  the 
Dakota  sandstone  near  the  east  line  of  Barbour  County.  It  is  from  this  cod> 
glomerate  and  its  former  continuation  eastward  that  the  streams  in  that  vicinity 
derive  their  beautiful  array  of  colored  quartz  pebbles,  and  which,  owing  to  its 
position — ^lower,  as  regards  actual  elevation,  than  are  certain  Dakota  and  all  the 
Niobrara  formations  in  Barbour  and  Comanche  Counties — I  formerly  referred  to 
the  Cretaceous. 

The  pebble  and  gravel  beds  (largely  white  quartz)  of  Kingman  County  and 
southern  Reno,  are  doubtless  to  be  referred  to  the  Tertiary  also. 

These  developments  indicate  not  only  the  absence  of  the  Benton  and  Nio- 
brara in  Harper  County,  but  also  that  the  Tertiary  is,  in  Harper  County,  brought 
down  to  within  an  unusually  short  distance  of  the  Permian,  following  and  imme- 
diately overlying  the  Dakota  nearly  to  its  eastern  limit. 
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SUN  AND  PLANETS  FOR  MARCH,  1885. 

W.    DAWSON,    SPICELAND,    IND. 

The  Sun  moves  eastward  about  two  hours,  or  30",  every  month.  On  March 
ist  its  R.  A.  will  be  22h.  51m.;  declination  7°  19'  S.  And  on  the  19th  it  com- 
pletes the  whole  round  of  24h.,  or  360°  j  passing  the  Vernal  Equinox  about  7:00 
P.  M.,  Kansas  City  time,  that  day.  It  also  crosses  the  Ecliptic  to  the  north, 
and  by  noon,  March  jist,  has  a  northern  declination  of  4"*  35',  and  R.  A.  oh. 
41m.     March  is  often  called  a  Spring  month  but,  astronomically.  Spring  season 
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does  not  begin  till  the  Sun  reaches  the  Vernal  Equinox.     Spots  on  the  Sun  are 
larger  and  more  numerous  in  February,  to  date  (17th),  than  in  JanuBTy. 

There  will  be  an  ecltpse  of  the  Sun  March  i6th,  visible  here  as  a  par- 
tial cclipfte;  beginning  soon  after  to:oo  A.  M.,  and  ending  near  r:oo  P.  M. 
The  Moon  will  be  so  Tar  from  the  Earth  that  it  will  appear  smaller  than  the  Sun, 
and  the  eclipse  will  be  annular,  i.  e.  where  it  is  centra)  the  outer  edge  of  the  Sua 
will  be  visible  like  a  bright  ring  around  the  black  Moon. 

The  path  of  ccnual  eclipse  will  strike  the  United  States  about  150  miles 
north  to  northwest  of  San  Francisco;  pass  northeasterly  into  Brilish  America; 
cro«8  Hudson's  Bay  and  Greenland;  leaving  the  Earth  near  300  miles  north  of 
Iceland.  There  will  also  be  an  edipse  of  the  Moon,  March  30tht  about  io:o« 
A.  M. ,  and,  of  course,  not  visible  here.  But  it  may  be  seen  on  the  opposite 
tide  of  the  Earth,  nearly  from  Pole  to  Pole.  For  table  of  eclipses  sec  ReriEw 
for  August,  18S3. 

Jupiter  and  Saturn  are  now  grand  objects  for  evening  observation,  SsrarD 
crosses  the  meridian  soon  after  6:00  P.  M.  in  the  early  part  of  the  month,  and  is 
inconveniently  high  for  observation  till  8:00  or  9:00,  when  it  will  have  descended 
to  a  good  position.  The  ring  will  continue  at  its  widest  phase  with  littte  varia- 
tioo  for  several  months.  Jupiter  is  a  diannond  beauty  in  the  eastern  sky;  rising 
on  the  isi,  at  4:44  P.  M.  and  southing  about  1 1:50.  Mercury  ii  in  conjunction 
March  i3ih,  and  will  hardly  be  visilile  during  the  month.  Mars  is  just  passing 
conjunction,  and  will  not  be  visible  for  some  time.  Venus  is  still  a  Morning 
Star  near  the  horiwn.  It  is  declining  northward  and  crosses  the  equinoctial 
March  3ut,  when  it  rises  exactly  east,  half  an  hour  before  sunrise.  Uranus 
comes  to  opposition  on  the  sisi,  when  it.s  K.  A.  is  tah.  5m.,  and  declination  0° 
ai'  N.;  being  very  near  Eta,  Virginus,  and  still  nearer  a  small  Jixcd  star  to  the 
southwest.  Neptune  is  still  about  where  it  has  been  for  several  months,  a  few 
degrees  southwest  of  Pleiades. 


THE  ECUPSE  OF  THE  SUN  OF  MARCH,   16TH 

PKOF.    W.    W.    ALKXANDER. 

On  March  16th,  iSSj,  there  will  be  an  annular  eclipse  of  the  Sun,  visible  tt 
Kansas  Gty  as  a  partial  eclipse.  The  elements  a«  as  follows,  by  "  Central 
Standard  Time"  ; 

Conjunction  in  Right  .Ascension  )>h.  1401.  23.6s. 
Sun  and  Moon's  Right  Ascension  ajh.  4601.  35.35$. 
Sun's  hourly  motion  9. 13s.;  Moon's,  136.07s. 
Sun's  declination  t**  37'  12.0'  South. 
Moon's  declination  0°  39'  11.  o"  South. 
Sun's  parallax  8.9";  Moon's,  53'  7.7". 
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From  tlicse  eLementii  may  be  deduced  the  following  resuiu  :     Ceotril  i 
begins  at  sunrise,  io  the  Pacific  Ocean,  about  one  thousand   miles  weal  <A 
Francisco;  from  this  point  it  will  sweep  in  a  northeasterly  direction;  leancgi 
ocean  i(  will  enter  the  United  States  in  Latitude  40°  North,  and  cross  ihe  : 
ern  part  o{  California  and  Nevada,  passing  over  the  great  Salt  Lake  oi  Uialt,  i 
through  the  center  of  Wyoming  and  Dakota  Tctritories.     It  wiUencoooterl 
America  and  pass  over  Lake  Winnepeg.  Hudson's  Bay,  and  Greenland,  aad< 
tinning  on  in  the  same  line,  it  leaves  the  Earth  ai  sunaet   in    the  Atlaotic 
about  four  hundred  miles  east  of  Greenland. 

As  seen  from  Kansas  City  the  Moon  will  pan  too  far  north  to  cover  tlic  I 
■o  vre  will  i;cl  only  a  [taitial  ecli|Mc,  the  northern  limb  and   a   little  over  biUi 
his  diameter  being  covered  at  the  time  of  central  eclipse,   1 1  h.  5501.  A.  M. 

The  time  of  first  conuct  or  beginning  of  the  eclipse  here   will   be  lok. 
A.  M.,  and  on  the  northwest  edge  oflfae  Sun  is  where  it  will    first  appear, 
coouct,  or  end,  will   be  at  ih.  aom.  P.  M.,  and  on  the    northeast   edge  ai  ;k 
SuD. 

In  eclipses  of  the  Sun  we  see  no  visible  effects  of  umbra  and   peourobra 
the  Sun  itself.    W«  have  the  real  (though  invisible)  Moon  eating  into  the  reali 
visible  Sun,  and  along  the  line  named  above,  there  would   have  been  a  total  1 
ering  or  hiding  of  the  Sun  by  the  Moon,  if  its  apparent  size  bad  not  happened  1 
be  less  thin  that  of  the  Sun  at  the  time  of  central  eclipce. 

To  explain  (his  1  must  give  a  few  figures.  As  both  Sun  and  Moon  are  rovul, 
or  nearly  so,  the  shadow  from  the  latter  ends  in  a  point  The  shape  of  dx 
shadow,  is  in  fact,  that  of  a  cone,  hence  the  terra  "  cone  of  shadow. "  Now.  ik 
length  of  this  cone  varies  wilh  the  Moon's  distance  from  the  Sun.  When  neueit. 
the  Moon  will  of  course  throw  the  shortest  shadow.  The  lengths  arc  as  (ollovi: 
when  the  Sun  and  Moon  are  nearest  together  350,000  miles,  when  farthest  aptn 
338,000  miles.  The  distance  from  the  Earth  to  the  Moon  also  varies  as  follon' 
when  nearest  together  235,000  miles,  when  farthest  apart  351.000  miles.  Hence, 
when  the  Moon  is  farthest  from  the  Earth,  or  in  apogee,  the  shadow  ihrowo  b; 
the  Moon  is  not  long  enough  to  reach  to  the  Earth.  At  such  limes  the  Uoea 
looks  smaller  than  the  Sun,  and  if  she  be  at  node  we  shall  have  an  umaltr 
eclipse — that  is,  there  will  be  a  ring  {anttuius,  I^t.,  ring)  of  the  Sun  visible 
around  the  Moon  when  the  eclipse  would  otherwise  have  been  total. 

The  most  simple  way  to  protect  the  eyes  in  watching  an  eclipse  is  to  me  ■ 
plain  piece  of  glass  smoked  over  a  coal-oil  lamp  until  it  is  sufficiently  dark  u 
obscure  the  glare  of  the  Sun. 
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DIFFICULTIES  IN  SEARCHING  FOR  TRUTH. 

PROr.    S.    [1.    TROWBRIDGE. 

There  is  no  end  of  theories  upon  all  question!  now  vexing  the  public  mind, 
— ^whether  scientific,  theological,  social,  political,  or  what  not, — and  he  who  can- 
not find  among  this  maze  of  wisdom  and  unwisdom,  plausibility  and  absurdity,  a 
s  doctrine  to  please  him  must  be  very  hard  to  suiL  The  chief  trouble  is,  the 
-Biftjority  are  pleased  with  too  many  of  them.  No  mountebank  can  proclaim  views 
so  wild  and  absurd  as  to  be  without  followers.  Most  men  allow  others  to  think 
for  tbem.  They  simply  absorb  like  a  sponge,  and,  like  it,  as  readily  give  up 
'whst  tfaey  have  taken  in  when  squeezed  a  little  by  the  next  theorist  The  "peo- 
ple" who  *'do  not  consider,"  and  who  "are  destroyed  for  lack  of  knowledge," 
are  as  universal  as  the  human  race,  and  the  persistence  of  this  trait  has  not  less 
weight  than  some  others  urged  in  proving  that  the  race  is  one.  They  who  live 
*'to  tell  or  to  hear  some  new  thing"  are  not  dead  yet,  and  do  not  all  live  in 
Athens. 

But  a  doctrine  is  not  to  be  condemned  because  it  is  new,  or  to  receive  un- 
questioning acceptance  because  it  is  old.  The  Ptolemaic  system  of  astronomy 
WM  fully  believed  in  for  a  score  of  centuries,  and  afterwards  found  to  be  falla- 
oous;  and  we  know  not  how  many  accepted  theories  of  the  present  day  will  be 
swept  away  with  the  advancing  floods  of  intellectual  progress.  The  question  of 
a  true  philosopher  is  not  whether  the  doctrine  is  musty  and  discolored  with  age, 
or  is  young  and  untried  as  the  new-born  babe ;  but  whether  it  is  true. 

A  most  important  desideratum  to  an  investigator  is  a  disposition  to  see  both 
and  all  sides  of  a  question  with  equal  candor.  An  unbiased  mind,  which  searches 
4iIoiu  for  truik,  is  the  only  one  qualified  to  investigate  with  success  or  safety.  If 
one  begins  with  preconceived  opinions,  he  is  almost  sure  to  become  a  special 
pleader  in  favor  of  the  notions  he  most  desires  to  establish.  With  a  theory  to 
inrove,  especially  if  he  has  expressed  it  with  any  considerable  positiveness,  he 
most  have  virtue  almost  super-human  to  give  equal  weight  to  arguments  for  and 
-  against  it.  Men  are  naturally  so  averse  to  any  intimation  that  they  have  ever 
made  a  mistake,  or  failed  to  see  through  and  through  a  thing  at  first  sight,  that  a 
change  of  views  is,  to  many,  a  confession  of  weakness  or  ignorance.  Owing  to 
this  prevailing  weakness  of  human  nature, — which  is  a  far  more  serious  malady 
than  the  fallibility  it  is  designed  to  conceal,— it  is  extremely  wise  to  withhold  any 
positive  expression  of  opinion  upon  a  debatable  or  much  debated  question  upon 
which  one  wishes  to  reach  the  highest  truth.     Of  course,  one  must  have  a  work- 
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ing  hypotkeits,  and  some  th«on«i  to  ttti;  but  (his  ii  far  different   from  hanti 
|KMitioa  to  mat'ntaiii  at  all  tuurds. 

Atwther  scitous  ob«Urlc  to  the  search  Tor  truth  is  that  men  are  looi^ 
accept  the  "confident  ssscrttoos  and  welt-put  argumctits"  of  popular  MTttoi 
speakers  without  inquiry,  when  the«e  accord  with  the  views  ihcy  wish  to 
The  merest  chailaian  has  only  to  say  his  opinions  aie  based   apon   those  ot 
"distinguished  investigator," — whose  name  he  is  very  careful  oat  to  meatioa.- 
to  give  his  asscnions  the  full  weight,  in  ihe  minds  of  msDy,  of  a  naiuialiit 
statesman,  a  theologian  or  philosopher,  who  has  exhausted  his  subject  in 
and  painstaking  research.     We  have  ample  illustration  of  this  sort  of 
pleading  and  of  the  suicidal  popular  craving  for  it,  (without  mentioning 
OUB  others)  in  (he  criminal  distortions  ofthe  teachings  of  both  nature  and 
ate  in  the  interests  of  infidelity,  and  the  hardly  less  criminal  ignorance  of 
things  in  the  interest  of  religion.     It  it  sadly  humiliating  to  see  those  whi 
(euioQs  would  argue  clearer   discrimination,  grasping  at  untenable   theoi 
cause  they  are  fancied  to  establish  DOtions  one  wishes  to  maiDtain*  or 
supposed  to  be  essential.     This  slate  of  things  is  largely  due  to  the  popsUr 
ingoess  to  be  imposed  upon  and  Ihe  vicious  cramming  lysteiu  of  ordinaiy 
Instruction;  both  tending  to  the  destruction  of  independent  thought. 

While  this  practice  of  running  wildly  after  everynew  theory  is  pemiciooi 
its  effects  upoM  the  legitimate  investigations  of  out  times,  the  fact  that  gi 
changes  in  sentiment  and  practice  are  yet  to  be  looked  for  should  not  be  igni 
There  are,  doubtless,  phenomena  continually  exhibited  all  about  us  whkfa 
do  not  even  perceive,  much  less  undersund,  but  which  it  is  the  office  of  la^ 
pendent  thought  to  discover,  investigate,  and  explain.  That  revolutJootareffl 
to  lake  place,  the  rotten  foundations  of  our  present  political  fabrics  but  too  deuij 
indicate.  Bickerings  and  jealousies  in  the  church  show  that  it  must  bare  )<t 
other  refonnations.  And  the  arbitrary  laws  of  popular  custom  need  to  be  coot- 
plctely  revolutionized.  Lack  ofthe  habit  of  ob8er<raiion,  tenacious  adhesion  a> 
party  and  precedent,  selfishness,  and  fear  of  siolating  the  exactions  of  society, 
are  the  obstacles  here.  Undue  conservatism  tends  no  less  to  lock  the  wbedbW 
intellectual  progress  than  excessive  fanaticism. 

The  bull-dog  method  of  convincing  an  audience  or  an  individual  is  aootho 
fruitful  source  of  evil.  There  are  intellectual  highwaymen  vtho  tuifrJ  with  ■•■■'■'' 
posiiivencss  their  unsubsuntiaied  tenets, — as  if  annihilation,  total  and  iinmccii 
would  be  the  price  of  non-acceptance, — that  ordinary  mJnds  tacitly  assent,  oa 
the  principle  that  discretion  is  the  better  part  of  valor.  They  are  simply  ovtr- 
powered,  not  convinced.  When  one  in  the  form  and  fashion  of  a  man,  *ilk 
commanding  impudence  thunders  out,  either  in  word  oi  in  substance,  ">ou  ate 
wrong,  sir,  and  I  am  right,  and  you  are  a  lool  if  you  don't  admit  it,"  I  y^ld  v 
bim  as  I  would  a  bandit  with  a  loaded  pistol  at  my  bead,  and  with  very  (oodi 
the  same  feeling  toward  him.  He  has  by  brute  force  suppressed  all  expretsioa 
of  opinion  from  any  who  would  not  be  as  ill-mannered  as  himself;  but  has  sot 
forced  from  a  thinking  hearei  the  reserved  right  to  hold  views  sustained  by  tie 
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tier's  own  reason  and  judgmeot.     Too  man^  ^^c,  by  ihese  iaielleclual  mutif&. 
mpletel)'  rrightcncd  out  of  all  future  claiin  of  right  to  their  own  opinion,  oa 
'^he  very  erroneous  supposition  that  what  is  so  positively  asserted  must  be  true. 

(Qn  the  contrary,  the  more  carerully  and  honestly  one  has  examined  all  phases  of 
h  much-disputed  question,  the  more  of  truth  does  he  see  on  both  sides,  and  the 
more  hesitancy  he  feels  in  positively  pronouncing  liis  convictions:  whereas,  he 
r'  who  has  seen  only  one  side  is  thoroughly  convinced  (like  the  negro  judge,  who 
uld  decide  best  before  the  arguments  for  the  defense  had  confused  him)  that 
e  case  is  so  clear  already  that  further  argument  is  superfluous.     So  true  is 
is  that,  perhaps,  no  better  rule  can  be  given  for  estimating  the  value  of  an 
lUtbor's  statements  on  mooted  topics  than  this;  the  weight  of  his  opinion  is  io 
averse  ratio  lo  the  positivcncss  with  which  he  asserts  it. 

The  field  in  which  a  single  individual  can  be  an  absolutely  eri^nai  investi* 
ator,  is  a  very  narrow  one.     No  en<  can  examine  all  the  facts  bearing  upon  any 
ponant  subject  of  discussion.     All  are,  therefore,  compelled  to  tatce  on  trust, 
a  greater  or  teas  extent,  the  observations  and  often  the  intetpretatioDS  of  others. 
Vith  the  severest  scrutiny  and  most  scrupulous  care,  this  is  often  hniardous  and 
isleading.     No  two  persons  see  exactly  alike,  even  when  both  have  sight  and 
ludgmcnt  in  normal  condition.     Each  observer  sees  a  different  rainbow,  and 
vcn  the  two  eyes  of  the  same  observer,  as  in  a  stereoscopic   view,  sec   different 
|>hases  of  the  same  object.     Such  physical  defects  as  near-sightedness  or  color- 
iblindness  of  which  often  the  individual  himself  is  not  aware,  may  materially 
modify  the  appearance  of  things  be   has  carefully  examined.     Moreover,  one's 
powers  of  discrimination  are  liable,  often   unconsciously,  to  be  warped  by  per- 
sonal interest  or  by  prevailing  opinions  and   habits  of  thought,  and,  through 
ignorance  of  this  fact,  far  too  high  an  estimate  may  be  placed  upon  the  resulu 
attained  by  him.     Again,   with    perfectly    normal   vision,    and   totally    free   from 
mental  bias  in  any  direction,  one  may  fall  far  short  of  the  soundest  conclusions 
through  lack  of  training  in  observation,  comparison,  and  judgment.     'Ilie  conclu- 
sions of  a  novice  should  not  be  graded  with  those  of  a  trained  investigator.     He 
may  be  possessed  of  equal  powers  by  nature,  but    has  not  learned   to   use  them 
with  equal  discrimination  and  effect.     Nor  does  it  follow,  because  one  is  an  adept 
in  a  single  line  of  effort,  thai  he  is  equally  trustworthy  io  every  or  in  any  other. 
The  old  truth,  taught  by  ^sop,  that  nature  does  not  confer  every  good  upon 
■one,  it  too  often  forgotten.     An  authority  in  theology,  for  instance,  is  not  neces- 
sarily an  expert  in  science  or  philosophy.     That  he  is  necessarily  lul  an  expert 
in  these  would,  doubtless,  from  the  nature  of  the  case,  be  equally  true.     So,  high 
official  position,  or  even  eminent  success  in  certain  directions,  often  carries  with 
it,  in  the  judgment  of  the  masses,  an  authority  far  above  its  real  value.     Ad- 
vancement in  position  or  circumstances  may  be  due  to  brass,  selfishness,  favor- 
itism, or  accident,  and  not  to  real  worth. 

These  considerations  and  many  others  aie  too  often  overlooked  or  ignored 
in  reaching  conclusions.  To  weigh  correctly  the  stated  results  of  every  invcsii- 
gator,  it  is  necessary  to  have  his  personal  equation,  or  error,  as  carefully  deter. 
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ratDcd  and  u  clearly  expf«t>ed  u  tliai  of  an  astrotiomicft]  observer  ;   and  tol 
all  the  helps  and  hindrances  to  his  work,  lending  to  modify  hts  results, 
with  ihe  i*m«  vigorous  distriminatiori.     Except,  perhaps,  in   the  line  of 
oiatics,  we  have  do  mtans  of  doing  this,  because  we  have  no  fixed  standard  oft 
paffisoo  as  in  the  heavenly  bodies  and  in  the  duea  proofs  possible  lo 
ical  reasoning.     In  other  lines,  ihc  nearest  to  accuracy  we  cao   reach  is  in 
careful  balancing  of  probabilities.     In  Chii,  too,  the  personal   liabilities  to 
are  involved,  and  thus  the  condtisions  of  erring  men,  even   with  eqoal 
and  candor,  are  necessarily  subject  to  infinite  variation. 

Another  difficulty  in  arriving  at  truth,  growing  out  of  our  necessary  de 
ence  for  data  upon  the  researches  and  statements  of  others,  is  in  ibe  liabStt; ' 
miscomprehend  the  facts  as  slated.  If  an  author's  statements  are  written,! 
simple  oversight  of  a  comma  his  words  may  convey  a  widely  different 
from  that  he  intended.  The  mistake  of  a  little  girl  who  protested  thai  i 
would  be  plenty  of  preserves  to  cat  in  heaven,  because  the  catechism  says,  "Bd 
makes,  preserves,  and  keeps  them  ;"  and  the  pessimist's  quotation,  "Thcreal 
divinity  that  shapes  our  ends  rough,  hew  ihero  how  we  will ;  "  are  not  withooti 
parallel  in  many  a  more  profound  research.  When  statements  are  taken  fn 
oral  delivery,  it  is  easy  to  fall  into  an  error  like  that  of  tbc  little  girl  wba  < 
returning  from  Sunday  School,  asked  her  mother  what  kind  of  a  bear  a  ctmi 
crated  cross-eyed  bear  was.  She  had  heard  them  sing,  *'  The  Consecrated ' 
I'll  Bear."  Another,  who  had  heard  repeated  the  golden  text:  "Behold: 
greater  than  Solomon  is  here,"  said  on  returning  home  that  the  text  was,  "  Re 
a  grater  to  Solomon's  car."  Men  are  often  charged  with  statements  which  ir*J 
equally  foreign  to  their  real  sentiments.  This  may  be  due  to  no  lack  of  he 
but  to  tack  of  good  hearing  or  of  discrimiiiaiioD. 

In  too  many  other  cases,  however,  it  is  nothing  but  sheer  dishonesty.     Eva] 
men  in  high  positions  are  not  infrequently  detected  in  garbling  quotations  from  i 
original  aulhoritics,  coloring  their  extracts  to  favor  ihcirown  views  and 
when  the  real  meaning  of  the  author  quoted  is  entirely  different.      LorenM  \ 
text  from  the  Bible,  "  Top-not  come  down,"  (Matt.  14,  17),  for  a  sermon  a| 
the  coal-hod  bonnets  of  his  day;  the  wag's  rendition  of  Scripture,   "Thewidte 
fiea.  when  no  man  pursueth  but  the  righteous,  is  as  bold  as  a   lion,"  are  not 
whit  further  from  the  truth  intended  than  many  of  these  rautilaied  quotaiioia 

It  is  not  particularly  assuring  10  one  who  wishes  10  keep  »  general  nn 
the  best  thought  and  work  of  the  age,  and  must  uke  it  largely  at  second- 
to  be  engulfed  in  such  a  chaos  of  deception  and  contradiction  as  the  foUowio 
which  is  not  an  imaginary  case  :  One  reads  an  article  by  a  not  unknown  write 
KttiDg  forth  views  pleasing  to  the  reader  and  such  as  he  would  ^Udly  accept 
He  notes  them  as  of  peculiar  interest.  Coming  to  "editorial  notes  "  in  the  case 
issue,  he  finds  expressions  of  doubt  as  to  their  correctness.  In  a  latter  issue  ibe 
reader  is  reassured  by  a  rejoinder  in  which  the  criticised  author  maintains  Isi 
position  "without  fear  of  successful  contradiction"  by  a  long  array  of  instances 
tsd  forti6es  it  with  copious  quotations  (iom  the  writings  of  known   and  tniited 


vcstigators  in  that  special  field,  and  natnes  many  others  who  accept  his  conctu' 
RU  "  with  very  slight,  if  any,  qualiRcation."     The  disappoint meot  of  the  stu> 
mt  is  bitter  when,  on  further  reading  he  iinds  that  two  independent  critics 
nuMt  annihilate  an  authority  upon  which  the  first  author  had  most  Urgelj  de- 
Ended  for  support  in   his  position.     This  authority  had  inserted  and  omitted 
Drds  in  a  direct  quotation  from  a  still  earlier  author   which  gave   the   lattcr's 
ds  an  opposite  meaning;  and  had  given  great  weight  to  the  views  of  another, 
iself  "  known  lo  be  very  unreliable  as  an  authority."     In  another  publication, 
student  finds  the  original  defendant  further  discomfiled,  and  his  own  confu- 
tncreased,  by  reading  chat  the  paper  of  the  defendant's  main  authority,  while 
bed  "  very  able  "  and  "  forcible"  by  one  reviewer,  is  said  by  another  to  be 
'Remarkable  for  its  erroneous  statements  and  its  misapprehension  of  facts,"  and 
ilill  more  remarkable  when  we  consider  its  assumptions  for  what  it  does  not 
tain."     Still  another  authority,  quoted  by  both  the  defendant  and  bis  right- 
id  man  as  of  great  weight,  was  shown  by  yet  another  critic  to  hare  retracted 
very  sutement  quoted  and  confessed  he  was  misinformed.     In  view  of  the 
lerent  difliculties  in  the  way  of  a  satisfactory  solution  of  the  many  deep  ques- 
bai  which  vex  the  thinking  world,  it  is  immensely  imporianl  that  these  difii- 
■llies  be  not  wantonly  multiplied  by  parties  who  warp  truth  and  insinuate  error 
I  dishonest  attempts  to  establish  their  own  positiotis. 

Glasoow,  Mo.,   February,  1885. 
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RIOIHAL  Reseakches  tK  MiNERALOGV  AVD  Chcsiistry:  By  J.  LawrcRce 
Smith,  M.  l>.  Octavo,  pp.  6$o.  Edited  by  ].  B.  Marvin,  B.  S.,  M.  D.^ 
Louisville,  Ky.,  18S4. 

This  handsome  volume,  ss  stated  in  the  February  number  of  the  Revikw, 
prepared  at  the  request  of  Mrs.  Smith  as  a  testimonial  ol  her  esteem  and  a.s  a 
Cmorial  book  for  presentation  to  Professor  Smith's  scientific  friends  and  rela- 
rei.  Dr.  Marvin  has  devoted  much  well  spent  titae  10  its  preparation,  and  the 
ibltthers  have  put  it  forth  in  elegant  and  substantial  form. 

'       Professor  Smith  was  essentially  an  original  investigator,  and,  from  his  student 

pys  to  the  end  of  his  life,  labored  earnestly  and  diligently  as  a  skilled  explorer 

the  several  fields  of  chemistry,  mineralogy  and  physiology.     He  had   hosts  of 

lends  among  the  learned  scientists  of  this  country  and  Europe,  and  received 

ors  from  nearly  all  of  the  scientific  associations  on  both  sides  of  the  AtlBnlic. 

ides  the  biographical  sketch  of  his  life  by  Dr.  Marvin,  prepared  by  request  for 

iC  American  Academy  of  Arts  and  Sciences  of  Boston,  another  was  written  for 

ar  Book  of  the  City  of  Charleston,  S.  C,  by  Middleton   Michel,  M.  D.,  and 


still  a  third  for  the  National  Academy  of  Sciences  bf  the  l«te  Professor  B.  53 
man.  In  fact,  one  of  the  last  literary  labors  of  Professor  SillimaD  was  tbe  pnp 
ration  of  this  memoir  to  hit  old  friend  and  oolleagne,  and  almost  bis  last  ttnerpa 
were  given  to  directing  the  completion  or  the  medal  which  ii,  through  the  td)0- 
ality  of  Mrs.  Smith,  his  devoted  widow,  to  be  presented  to  dtscovcren  in  de 
study  of  metcoricbodics  as  the  "J.  Ijwrcncc  Smith  Medal." 

fieginnittg  life  ai  a  civil  engineer,  he  devoted  himself  earnestly  to  acqairitig 
a  complete  knowledge  of  his  profession,  but  finding  it  not  altogether  to  hie  tane 
he  abandoned  it  and  studied  medicine,  giving  s\x  years  to  it  in  the  best  scbooh 
of  this  country  and  Europe.  Returning  home  at  the  age  of  twenty-six,  he  cocd< 
nienced  lecturing  in  the  medical  collie  at  Chatleston.  From  that  time  forth  be 
was  A  teacher;  a  portion  of  the  time  in  the  University  of  Virginia  and  afterwittii 
in  the  University  of  Louisville.  He  was  appointed  at  the  age  of  twenty-eiglit. 
at  the  rcfiuest  of  the  Saltan' of  Turkey,  to  teach  the  agriculturalists  of  that  couoor 
in  cotton  culture,  and  was  subsequently  made  a  govcrtimcnt  mining  engiDecr  bi 
the  Sultan,  in  which  position  he  was  so  serviceable  to  that  country  that  be  wn 
honored  with  numerous  decorations  and  costly  presents. 

His  researches  in  chemistry  and  mineralogy  were  published  b-om  time  so 
time  in  SiilimarCt  feutnal,  the  Amtritan  Chtmia.  C»smos,  the  Proceedings  of  ihe 
Ameritan  Association,  etc.,  as  well  as  in  several  of  the  principal  French  aad 
Gennan  scientific  periodicals  of  the  day,  and  were  regarded  as  valuable  coairv 
buttons  to  knowledge.  His  collection  of  meteorites  is  one  of  the  most  extensin 
in  the  world,  and  he  was  an  acknowledged  authority  on  this  subject. 

His  original  reuarches  number  about  one  hundred  and  Rfiy,  while  his  leo- 
urcs,  addresses,  sdcntific  and  secular  papers  amount  lo   many  more  than  thii 
Aside  from  his  professional  labors  of  all  kinds,  his  life  abounded  in   beneficeWi 
acu,  and  he  was  able  to  say  at  its  close,  "  Life  has  been  very  sweet  to  me.    Ilj 
comforts  roe.     How  I  pity  those  to  whom  memory  brings  no  pleasure." 


Geological  Excursions,  or  thb  Rudiments  of  Geoloov  for  Yoitno  Ltus'] 
uts:    Alexander  Winchell,  LL.  D.      lamo.,  pp.    134.     lUustraicd.     S.  t 
Griggs  &  Co.,  Chicago,  1884.     For  sale  by  M.  H.  Dickinson.  $1.50. 

Of  all  of  Dr.  WinchcU's  works  this  simple  book  for  children  is  likeJy  »  «-] 
complish  the  most  good,  from  the  fact  that  it  begins  at  the  right  place,— in  riT' 
ginsoil— so  to  speak;  where  there  is  nothing  to  be  unlearned  and  where  tk 
good  seed  will  take  firm  root  and  bring  forth  good  fruit.  The  teaching  of  geokff 
is  usually  postponed  until  "college  days  "  and  there  the  wholescieoce  tsoowiW' 
JDto  a  few  months  at  the  rale  of  about  two  lectures  a  week  and— at  least  in  w 
own  case — without  specimens  or  practical  field  illiistratioiL  Every  man  reman- 
hers  his  youthful  collections  of  "petrified  wasps' nests,"  "  funny  stones,"  cK- 
and  how  easy  it  would  have  been  to  have  crystallieed  his  enthusiastic  iucrtft 
and  admiration  into  actual   practical  knowledge  at  that  time,  whereas  in  mod 
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iastoDces  he  knows  u  little  now  as  then  of  geology,  notwithstanding  bis  subse- 
qucDt  "course"  io  college. 

Dr.  Winchell,  in  this  text-book  takes  the  pupil  in  this  impressible  stage  of  life 
and  hj  means  of  illustrations  from  the  garden,  the  field,  the  gravel  bank,  the 
laboratory,  in  the  marble  yard,  by  the  water  side,  in  the  gorge,  at  therocky  ledge, 
etc.,  familiarises  «v€n  the  youngest  pupil  with  thevartouskindsof  rocks,  gravels, 
and  clays  of,  which  the  crust  of  the  earth  is  formed.  He  then  ulces  excursions  to 
the  While  Mountains  lo  examine  the  Eozoic  rocks;  to  the  Upper  Mississippi  to 
examine  the  Cambrian  formation;  to  Niagarn  Falls  lo  learn  the  hi'Mory  of  the 
Silurian ;  to  Mackinac  lor  the  Devonian  ;  to  Burlington,  Iowa,  for  the  Lower  Car- 
boniferous; lo  Selma,  Alabama,  for  the  Metoioic  rocki;  to  Qaiborne,  Alabama, 
for  iheTertiary  formations,  to  ihe  river  valleys  for  the  Quartcaary;  to  Switzerland 
for  Glaciers,  and  finally,  through  the  Ages  for  a  comprehensive  history  of  ihe 
plants  and  animals  of  the  past. 

Much  use  IS  also  made  of  maps  io  traiDing  the  learner,  objectively,  to  proper 
conceptions  of  superposition,  succession,  continuity  and  other  phenomena  of  the 
stratified  rocks. 

At  the  end  of  each  chapter  "  Exercises,"  consisting  of  questions  upon  the 
previous  statements  and  subjects  growing  out  of  them,  are  found,  which  is  an  ad- 
mirable feature  of  the  work,  since  it  tends  to  keep  Ihe  pupil  thinking  for  himself 
and  not  permitting  him  to  depend  solely  upon  his  lexi-book. 

As  a  text-book  for  beginners  in  the  study  of  Geology — and  they  cannot  begin 
much  too  early — this  is  the  best  work  we  have  ever  seen,  and  the  advantage  of 
it.  is  that  any  teacher  can  teach  it  without  previous  knowledge  of  the  subject. 


Conditions  or  Mental  Divei.op«ekt,  and  Other  Essays:  By  U'm.  King- 
dom ClilToid,  F.R.S.  Price  ij  cenu,  post-free.  J.  Fil^erald,  New  York. 
1885. 

1'his  volume  forms  No.  65  of  the  Ubrary  0/  Popular  Sdttue.  Besides  the 
essay  on  Mental  Development,  it  contains  three  other  essays  by  the  same  dis< 
lioguishcd  author,  namely.  "The  Aims  and  Instruments  of  Scicnlific  Tltoughl;" 
"Atoms;"  and  "The  first  and  l^st  CaUstrophe."  Prof.  ClifTord  stood  in  the 
ioremost  rank  of  scientific  philosophers,  and  the  essays  here  published  are  among 
his  most  elaborate  productions.  They  are  now  for  the  first  time  offered  at  such  a 
price  as  to  bring  them  within  the  reach  of  all. 
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School  Keeping.     How  to  Do  It  :     By  Hiram  Orcutt, 

348.     New    England    Publishing   Co.,   Boston,  18P5.     For  sale  by   M 
Dickinson;  Cloth  $1.00. 

The  design  of  Or.  Orcutt  in  publishing  this  work  is  to  aid  and  encourage 
iho^e  who  need  and  would  profit  by  the  experience  of  others  and  to  awaken  an 
interest  among  other  classes  as  well  as  teachers  in  the  subjects  treated. 
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most  flattering  terms,  and  commends  this  book  to  the  teachers  of  the  country  as 
vorthy  of  their  adoption  as  a  text-book  in  their  schooli. 

It  IB  divided  into  three  parts,  viz  :  Matters  of  Taste,  under  which  head  he 
treats  or  principles  of  ait,  principles  of  taste,  floral  taste,  etc.  Secondly,  Matters 
of  An,  such  as  the  art  of  design,  oroamental  gardening  as  an  art  of  design,  the 
study  nf  nature,  first  principles  of  association,  study  in  landscape  jtardeniug,  etc. 
'i'hirdly,  Miuters  of  Fact,  under  which  he  discusses  correct  judgment,  home 
gounds,  public  improvements,  grounds  of  institutions  of  education,  and  the  bmy- 
ing  ground. 

The  work  is  written  tn  graceful  style  and  the  subject  is  presented  logically 
sod  impreuivcly.  No  one  can  read  it  without  being  conrinccd  that  Mr.  Kern 
is  master  of  the  subject  and  that  his  thoughts  are  worthy  of  careful  attention  and 
general  adoption. 


OTHER  PUBIJCATIONS  RECEIVED. 

Meteorology  of  the  Mountains  and  Plains  of  North  Anaerica,  an  address  be* 
fore  the  Cattle-Growers'  Convention  at  St.  Louis,  by  Silas  Bent,  St.  Louis,  Mo.; 
£.  P.  Studley  &  Co.,  printer!;.  Annais  «f  Moihematut,  edited  by  Orraond  Stone 
and  Wm.  M.  Thornton,  Office  of  publication  University  of  Virginia,  Vol.  I,  No. 

4,  Charlottesville,  Va.  Trumbull,  Reynolds  Sc  Allen's  Annual  Tor  1885,  Kansas 
City,  Mo.  Jtumatc/  NfW  Vifrk  Mkrvseopuai  Society,  edited  by  Benjimin  Bra- 
man,  Vol.  1,  No.  1,  New  York ;  ft. 00  per  year,  /oumate/  MyieUgy,  edited  by 
W.  A.  Kellerman.  ?h,D.,  and  assisted  by  J.  B.  Ellis  and  B.  M.  Everhart,  Man- 
hattan, Kan&as,  January,  1885,  Vol.  1,  No.  1;  $1.00  per  year,  15c.  a  number. 
Supplemental  report  of  the  Railroad  Commission  of  Tcunessee,  by  John  H.  Sav- 
age, Nashville,  Tenn.,  Albert  B.  Tavcl,  printer.  Th^  /m/a  Hit'srKal  /tttord, 
published  by  Sute  Historical  Society  at  Iowa  City,  January,  1885,  Vol.  I,  No.  1. 
Water  Purification  for  Sieam  B6il.:rsand  I..auDdry  Purposes,  William  Tweeddale, 
Topeka.  Kansas.      Tfie  Canadian  Scieme  Monthly,  No    1.  Vol.  Ill,  WoUvillc,  N. 

5.  The  HumbeiH  Library,  No.  65,  price  150.;  Conditions  of  Mental  Develop- 
ment and  other  essays,  by  Wm.  K.  CliRord,  J.  Fitjgerald,  Publisher,  N.  Y. 
United  States  Consular  Reports:  Labor  in  Europe,  Letter  from  the  Secretary  of 
State;  Washington  Government  Printing  Office,  1885.  Circulars  of  Information 
of  the  Bureau  of  Education,  No.  7,  1885:  Aims  and  Methods  of  the  Teaching 
of  Physics,  by  Professor  Charles  K.  Mead,  Washington,  D.  C.  Prix-CouranI, 
d'  une  Choix  de  Graines,  spicialeraent  recommanUables  pour,  1885,  Monsieur  le 
Director  1^  Compagnie  Coniineniale  d'  Horticulture  Gand  (Belgique).  Colum- 
bus, Ohio:  Its  Commerce,  Industries  and  Resources  of  1885,  published  by  the 
Columbus  Board  of  Trade.  Early  Migrations,  Arctic  Shifts  and  Ocean  Currents, 
by  Charles  Wolcolt  Brooks,  San  Francisco,  California,  1884.  The  Auk^  Vol.  II, 
No.  I,  January,  1885,  Boston,  Mass.,  Estes  &  Laureat;  $3.00  a  year,  750.  x 
number;   edited  by  J.    A.   Allen,  Cambridge,  Mass.     Department  of  Interior, 
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m  Ac  South,  WashingUui  Govenunent  Prindug  Ofiec 
m  iStj-4,  prcMOted  by  Board  of  Masagen  of  Obacrratocy  u 
rdtovsoTYAleCoUege. 


SCIENTIFIC  MISCELLANY. 


kSCENTLY  PATENTED  IMPROVEMENTS. 

J.  C    BIGDOK,    U.    S.,    KANSAS  OTT,    HO. 

?iwtHiCT^CK  «j»  Ikoookous  Coal  Oil.— This  process  especially  cootem- 
Aho»  :iM  awwawM  of  icfioed  oil.  the  object  beiog  to  thoroughly  remove  all 
7*.-«>  iM  :Jl«  jnipitil  wkv  (nm  the  kerosene. 

*r>  ::&»  c»i  tb*  invcotioQ  consists  in  employing  induced  currents  of  air  as  a 

«i«te«^  ^C|r  cwriu^  away  a  portion  of  the  odorous  impurities  in   the   liquid,  and 

4«  ic<«4tMikMi||  tK  ktmroyiog  a  further  portion  of  such  impurities  by  the  action  of 

««.)tA«ni:  «tJMe.  aB4  white  changing  the  color  of  the  product,  in  neutralizing  the 

tiMMn-"^  i«i^«HnKHa  by  the  addition  of  a  coloring  compound  and  a  miztuic  for 

>i  aew  pvvK.'WtfeH*  of  CMTying  out  the  invention  the  kerosene  is  located  in  t 
<w.Si«Sc  Ji«*.  wiXf*  «  »  acted  upon  and  thoroughly  agiuted  for  the  period  of 
«<wt  Wutx  <K  :;&«n«bi>uts,  by  currents  of  ordinary  atmosphere  induced  by  an; 
^.«*.Sk  «i~.'4W('mii(  «(*(«4Tatus  connected  to  the  said  tank. 

>fe  Vtt  -i  vN'ctatn  «tiUBtity  of  sulphuric  ether  (about  one  drachm  to  each  gal* 
«.>Mii  »,  MtJtNi  N'  t^  )woduct  while  in  the  Unk,  and  thoroughly  incorporated 
J>j*<">  ''1  >>  '^  «>>tKMk  <.>!'  the  air-currents  which  are  again  'supplied  as  before 
yjitfXi  ***J  vN>iMMkiM<t  <i,v  the  period  of  about  ten  minutes. 

^"•M  •.viv*  'J'f  tbtt  |>rtxluci  so  formed  may  now  be  manipulated  to  any  desired 
,  }>  *J|U»«^  K'  Mch  Sfty  gallons  a  mixture  consisting  of  one  ounce  of  aniline 
^,jji{«,i  4Mt  t«i«tvr  wiikccs  of  lioseed  oil. 

^'W  *MHw«  v<I'  thi*  coloring  mixture  not  only  changes  the  color  of  the  pro 
Jto^-^  l>iH  4  V«Ni«w  W  the  remaining  impurities  are  neutralized  thereby. 

tVil4t  1M*^(W<  and  v-t^iaplctely  destroy  any  remaining  trace  of  odorous  im- 
Utet  ijM  WhM  *ltM«*  t»  the  product,  and,  at  the  same  time  to  impart  a  pleas- 
L  HMMAwt  tfm«^^  *  nutuic  consisting  of  one  ounce  of  oil  of  almonds  (or  any 
IK  ^latt-fiYl  4MMI.1  «Nlt>  and  one  ounce  of  sulphuric  ether  is  added  to  each  fifty 

('V  '^f*^^*  iA««.ttbcd  process  has  been  patented  by  Mr.  Leon  Blumenthal, 
k  Wwi4ik  Wkiu— 'The  object  of  this  invention  is  to  provide  tube- 


JtECENTLY  PATKNTKD  JMPkOVkMENTS. 


W& 


wells  with  such  improved  (rater-lifting  devices  as  will  render  their  cooBtniclton 
and  repair  more  certain  of  accomplishment,  and  tbeir  operation  comparatively 
more  reliable  than  heretofore. 

It  has  been  found  ia  practice  that,  owing  to  the  nature  of  the  ground  through 
which  the  greater  number  of  tube  wells  are  bored,  the  c)-linder  corrodes  so  ai  Ki 
be  within  a  short  time  almost  or  entirety  unfit  for  service. 

In  order  to  remedy  this  defect  it  is  proposed  to  galvanize  the  c>'liader  both 
iDtcmall}-  and  upon  its  outer  surface. 

Heretofore  much  difiiculty  was  had  in  driving  check-valves  to  their  seat  at 
the  lower  extremity  of  the  cylinder  or  driving-barrel.  As  there  was  practically 
nothing  connected  to  them  that  would  keep  them  in  a  vertical  line  with  the  cylin- 
dcr,  they  would,  as  it  were,  attempt  to  turn  end  for  end,  and  in  many  cases  would 
come  to  and  be  left  upon  their  bearing  in  an  oblique  position. 

A  check' valve  under  such  circumtiancea  could  not  fully  accomplish  the  object 
which  its  name  implies.  An  improved  check-tube  is  closely  encircled  near  its 
lower  end  by  a  turned  ring  which  has  a  diameter  corresponding  to  the  bore  of 
cyKodcr. 

When  the  check-tube  is  being  driven  to  place  the  drill-rod  is  attached  to  its 
upper  end  and  a  rubber  packing-ring  having  a  plain  outer  surface,  guides  the 
upper  end,  and  the  turned  ring  holds  tlie  Icwer  end  in  a  central  position. 

The  said  packing-ring  has  a  flaring  internal  surface,  and  it  is  expanded  by  a 
coricspondin)(]y  tapered  cone  upon  the  check-tube.  Each  of  these  parts  is  coih 
strutted  with  smooth  surfaces  for  reasons  explained  further  on. 

The  check-tube  can  only  be  driven  downwardly  until  the  coned  surface 
comes  in  contact  with  a  beveled  seat  flared  from  the  internal  diameter  of  the 
turned  ring  at  its  upper  edge. 

Heretofore,  owing  to  the  absence  of  such  a  seat  to  limit  its  movement,  the 
check-tube  has  been  driven  so  far  within  the  packing -ring  that  the  latter  would 
interfere  with  the  perfect  working  of  the  valve,  and  the  packing-ring  (usually  rec- 
tangular in  cross-section)  would  be  compressed  until  when  required  its  removal 
would  be  very  difficult  if  not  impossible. 

The  smooth  surfaces  of  the  improved  cone  and  the  comparatively  small 
body  of  rubber  forming  the  packing-ring  render  the  withdrawal  of  the  check<lube 
quite  an  easy  matter.  When  the  check-tube  has  been  fully  driven  to  place,  the 
lower  edge  of  the  packing-ring  ie  in  contact  with  the  upper  edge  of  the  turned 
ring. 

An  internally  threaded  thimble  is  attached  to  the  lower  extremity  of  the 
(dteck  tube  and  prevents  the  same  from  being  drawn  upwardly  without  carrying 
with  it  the  turned  ring.  This  latter  is  secured  internally  at  its  tower  end  forming 
a  concentric  shoulder  which  is  engaged  by  the  upper  edge  of  the  thimble. 

The  lower  edge  of  the  turned  ring  or  follower  rests  upon  the  top  edge  of  the 
Bond-point  coupling.  This  coupling  has  an  external  diameter  corresponding  to 
the  cylinder.bore  and  its  lower  edge  rests  upon  a  concentric  shoulder  projecting 
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•utilize  it  as  a  source  of  glucose.  Ptof.  Bailey  read  a  paper  upoo  ihe  relative 
values  of  diBerent  sugon.  From  his  experiments  glucose  has  six^tenths  the 
Bwecteoing  power  of  cane  sugar.  Prof.  Scoville  discussed  the  eaily  history-  of  the 
beet  sugar  industry,  and  drew  important  lessons  of  encouragement  for  Kansas 
<ane  growers.  Prof.  Swenson,  also  a  superintendent  of  sugar  works  in  the  Sute, 
reviewed  the  reverses  and  successes  of  the  business,  and  predicted  that  it  would 
prove  eventually  a  fiaancial  success.  Unfortunately  the  recent  fall  in  the  price 
of  sugar  had  left  no  margin  for  profits;  they  were  in  a  much  better  position  to 
make  good  cheap  sugar  than  a  year  ago. 
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S.  B.  Hirx,  ol  Stockton,  N.  J.,  writ««:  "I 
am  kIb()  .vou  conlinacJ  t.)  send  the  Kevikw 
(or  I  ihiuk  il  tliu  IwMt  [i«rindicai  of  the  kintl 
ibsl  I  linow  of.  I  iuclviv  S2.iW  to  pa;  for  it 
snotbtr  ]r«ar." 


Ms.  JOHM    P.   JoNKS,   thd  arobttologiit, 
writes  Feb.  lUUi,  "  Bncloeed  liad  22.60  (or 


the  Rt-VIRW.  Glii4l  ,rou  keep  it  gaing.  I 
Lake  uiQBt  of  tlie  juumals  pnbliabatl  iu  ibe 
Unilml  SlatMi  ol  a  kindml  nnlure  and  do  Dol 
Bnd  auj  lli*t  affoido  wore  ii«li«Iactoi7'  ntA- 
'va%  than  juan. 

Dr.  D.  O.  Bkistxin,  hI  Piiiladelpbia,  haa 
in  prms  thpfilihrolumeol  bUMriesuf  "Ab- 
origiunl  American  Literature,"  entitled  "Tb« 
Lenii|i^  and  tliuir  Legenda."  Il  will  prcMDl 
thv  full  original  t«xt  and  all  the  sjrmbola  or 
piologniplui,  \%\  ia  number,  of  HUwrn  tillim, 
or  Red  Sc4ir*iif  the  Delaware*  and  buomr 
been  published  before.     Cloth,  fS.Oa 


Tub  ac«oinpliahed  Librarian  of  ConfreM, 
A.  R.  Spoffbfij,  aska  for  back  nambors  of 
the  Revirw  tbat  be  uajr  htre  ibe  tdU 
uinett  bounil  far  pr«MtTfttion  id  tbat  libiaij. 


Tbb  Suia  Kornial  School  of  Kauaaa,  at 
Eoiporia,  wjufuuuded  iu  1866.  lie  endow* 
inrni  (iinil  b  S1R2,S31.40;  annual  incnme 
about  $16,600.  Total  eiirvlliucut  in  187S-V, 
80.  Total  cnrolliDciii  in  1883-^.  534.  Tb« 
total  enioMmcnt  in  18S4-G  will  he  maeb 
laiger.  Iti>*lTtclW  ■  Teavhen'  Trainiag 
School, aiKloffenexcellent  fatililJM  for  ape* 
cia)  preparation  for  the  active  dutiea  of  the 
profeesioD. 

pBor.  C.  F.  CnaxouiR,  of  Ibe  School  of 

ol  Mine*,  OohiBibia  College,  New  York  Qt7. 
eilitor  of  T}i*    noUigrapliie  BvUetin,  which 
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ooaniBWiCBJ  ■  new  Mrtci  with  3Kan%tj,  lSf%, 
pnpowa  u>  Di*k«  it  the  org&n  for  (b«  int«r- 
clunice  of  id«M  unooi;  sclenliflc  men  aoii 
Othen  iiit*re»l«il  la  pholugraphv  on  iheHub- 
joct  of  pbolagrKpbiogii]  nalura)  colon-  He' 
daitm  curK^XKKleucv  oa  thU  tubject,  iv 
poru  sf  pl>MMtii«na  that  m^y  ha««  eoBW  un- 
der ihr  oWrralion  of  arluts  and  others  In 
tlite  connvction  and  tugfMtioiu  lut  la  tbii  di- 
nctiua  in  whicb  iuvcatiKatiuiu  tlivultl  b« 
pnahed 

ITEMS  FBOM  PERIODICAIA 

Stil»aikvu  hi  t\»  Betikw  nm  6*  fvrvthtd 
tAroMs^  lAw  <>|k«  wiU  aff  M«  (m(  majcwiiK*  s/ 
M»  Omiarf  and  Etiropt,  ml  a  ttiaanaU  qf  fnrn 
IS  loSO  p«rMitl  <§ Uu  titaii  priM. 

W«  And  the  JtAn/M  JfowfUy  for  Uaroh  an 

unuaunlljr  a^itiiimi  ounbcr.  Dr-  Iltfluica 
deftnjlfil}-  oppn»  hU  "Nnw  Portfolio,''  whieli 
ii  escMdifiglj'  engaging.  Beaida  (he  three 
aerials  \>j  Mn.  OUpliant,  Mlas  Jewcti,  and 
MrCnddock,  tlirrw  nr*  acvvrsi  pajwra  which 
arc  of  Taluc  tothouKhftul  rc»il«ra.  TlitivUief 
of  tticae  i«  a  sketch  b.T  Claia  ItamM  Martin, 
called  'TliR  Motbpr  ul  TiirgnoffT,"  which 
girra  ■  »tnkincl]r  viviit  but  not  altD|;rtIi«r 
plouing  pietow  of  Ettuaian  hom«>life  fiftv 
ycnn  ago.  Too  acholaily  nrliclt*.  "Time  in 
Shakeepcim'a Omfdiu," bj  Henry  A-Clapp, 
tod  "The  Cotisolidation  of  the  Colonies,"  by 
Brook*  AdaQU,  an  almost  pninfollj  realistic 
atorj  b;  Biship,  ollci]  "Tliv  KruM-n-tSlnnn 
Boj,"  and  a  dcliglitf  iii  Mexican  Imyel  paper, 
with  the  gnttifful  title  of  "\  riiii)g«  into 
Suinmeri"  hj  Srlvesier  Baxtvr,  coniplcie  thr 
longer  arciclcH  of  ttiv  nnmber.  The  usual 
car«fvl  hook  roviewa  and  short  nolioea,  to 
gellier  wiib  tbe  Coiiliibuton)'  Club  cloae  (liia 
aliradtve  imu«.  Houghton,  Mlfllln  &  Co., 
Boeton. 


Otix  fonn«r  referiincTM  to  the  htj^h  charao- 
Ur  of  fUtieativa  aa  an  able  educati'inal  maR- 
aiine  are  fnli/  sustainrd  b;  ita  Januarjr- 
Fehttiary  number.  Siipl.  loDg,otSt.Loui», 
llMuwes  "Imel1i*ctiial  Training  In  Normal 
8choolR,"  and  Prwt.  Ifnnter,  of  the  Kpw 
york   Cilj    Nvimal   Subwl,   tbo  "Ncceoutj 


and  Growth  of  Konnal  ScbooU  "  PnJ.  J 
dcmoii.flf  Abord«eo,ScA(land,  wntcaol'Tbl 
.i£stlirlii;  dera«nl  la  Kilucation,"  and  )L%I 
Hopkins  treatc  of  "The  Memory  Ftrdij'l 
in  her  courrv  ia  V*jt:hology.  Prcst  Birt-I 
Hell's  Annual  Ai]di«9B  b«fur«  the  Naliearil 
EdueattoBal  Ammrisijrui  at  Madiann.af p 
in  rtill.  Other  article*  nrt>  "The  LoM  Ab 
tantis,"bfUr<.  Knight;  " <^iDtUiaji's 
aoational  Theory,"  and  For«t^  Nolaa. 
number  b  embdlisbed  bj  >  atoel  eofmii 
of  Loul*  PranA  (he  eelebrated  art 
cr  of  Boatoo. 

Thi*  naguine  abould    b*  ntmd   bf   M\ 
thooghtful  teacher*  and    pare  mi,  h  Hm 
bodl«a  the  best  literaiure   i>(   the   teactia 
profeaaion.     Price  SH>00;    ainf[le   copies 
ceuu. 


WttSH  a  nc«  drama  boa  promd  ■acccM/'iU 
It  Iscuatomar;  for  the  audienre  lo  coU  ib] 
anihor  before  the  eoruiit.      The*   haf«  a| 
cvriMity  to  oee  wliat  vott  of  man   it  b  AriJ 
created  tli«  plaj    ihat   haa   amnatl  and  ib- 
atrucicd  theo).     There  ie  M>n>«llun|  nej 
wild)  lik<*  thu  in  re|t»rd  to  onr  great  nnv 
papers;   their   itditori^    altar«nc«e    in  all 
anonrmoua,  but  there   is  geoerelly  e  tnd^ 
lion  of  «omc  half-abadowy    pcraoaage  who 
liaa  nlabllfhed  ifae  joamaj,  given  il  lis  char 
actor,  ami  L-onniantt;  direct*  it;  and  the  pat»  ! 
lie  )ik>:  lu  htf«  him  «one  before  ibc  curtainj 
now  and  ihem,  (o  addrca  tlirin   In   bit 
peraoo.    ThiaUurai  Balstead,  of  tbe  CIs-] 
cinnoli   OumMrmat  OuaMe,  hns  doiae  In 
March  number  of  the  .Yurtit  vlwerwm  fiwtifc] 
lo  which  hecoiitribalMan   arlicle  on  "Tfeai 
KeviTil  of  Sectional  ism."      Id    the 
number,   Archdeneon   Farror    preeenla   hii 
riewa  on  "PnMrc  Ketributioii,"  and  PraLff 
K.  I>a.Tls  discnwm  "Tbe  Moral  AspaKti  «f 
Vi*i»ection"  in  a  waj  that   brings  logathrrj 
brieSy  nearly  everylhllie  that  any  priaoo<f  I 
note  bai  said  on   the  Mibjeol.     Mu:   Mnlbr 
dMcribiv  the  aatoniBhine  ideas  of  tbe  Bwht 
hials  on  thr  «tibjri-t  uf  Chariir,  and  Oeorpi 
John  RuniaoeaopeDanpa  Krvat  aat^ctwi  k 
an  article  on  "Hind  In  Men  oad  Anlioalfc' 
The  other  srticlea  arc  one  by  Proaidcnt  GU- 
tnaii   un  Tiiln  (chicSy  acbolaslic),  one  \^ 
Jiidfry  John  A.  JaiMMH)  on  "SpecuUitoa  b 
Pi'iiiiw,"  and  <>ne  by  John   W,  JohnMon  «• 
■'Railway  Land-Oruila." 
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PHYSIOLOGY. 


THE  NEW  PHRENOLOGY.' 

J.    B.    BROWNING,    M.    D.,    KANSAS   CITY,    HO. 

It  is  the  fate  of  humanity  to  do  things  in  almost  every  possible  wrong  way 
before  it  hits  upon  the  right  one.  Whether  this  arises  from  the  fact  thai  knowl- 
edge is  something  too  precious  to  be  lightly  entrusted  to  man,  or  is  something  so 
indifferent  that  its  possession  will  make  little  difference  with  the  finitl  result,  is  a 
question  that  we  are  not  yet  in  position  to  determine.  It  is  certain  that  in  the 
natural  order  of  things,  by  which  knowledge  is  placed  as  a  premium  on  effort,  more 
stress  is  placed  upon  the  effort  than  upon  the  acquisition.  And  the  more  import- 
ant the  knowledge  to  be  acquired,  the  more  does  it  seem  to  be  beyond  our  reach. 
To  know  one's  self  has  been  considered  in  all  ages  the  climax  of  human  wisdom  ; 
and  yet  to  know  one's  self  has  been  the  despair  of  the  ages.  The  effort,  like 
all  others,  has  been  made  in  the  wrong  direction  and  necessarily  so.  Suppose 
man  placed  in  the  center  of  the  universe,  in  the  center  of  a  sphere  whose  bound- 
aries are  ever  increasing  outward,  and  he  is  to  search  through  this  sphere  for  a 
law  or  a  fact  whose  existence  is  only  inferred;  there  are  a  million  chances  then 
that  he  will  look  in  a  thouL^anci  wrong  ways  first.  The  chances  are  still  more 
against  him  when  he  has  to  inveaiigate  himself,  (or  here,  besides  finding  the  law 
on  which  to  string  his  beads  of  fact,  he  must  investigate  the  nature  of  knowledge 


1    Read  before  the  KnDaaa  City  Academy  oC  Scteucc,  February  ii,  IKKJ. 
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itself.  From  within  outward  we  go  by-paths  already  fomed  for  u.  We  meon- 
selres  as  self-registering  yard-sticks,  and  the  skull  is  a  cup  that  containsooriMe' 
ure  of  the  universe.  The  distance  of  a  star  is  so  many  lengths  of  hand,  or  fcot, 
or  arm ;  the  weight  of  a  body  is  so  many  units  of  muscular  effort.  These  measoR- 
ments  and  weight  preserved  for  us  and  rendered  automatic  by  the  continuity  of  tlie 
race  form  the  bulk  of  our  knowledge.  The  law  by  which  our  experience  is  nuiiei 
upon  our  children,  the  fact  that  they  look  upon  the  world  with  eyes  black  ct 
blue,  because  our  own  eyes  are  black  or  blue,  and  walk  erect  or  bent  by  ibt 
weight  of  ancestral  sins,  this  is  what  makes  our  knowledge  cumulative  and  wbn 
it  is.  We  must  look  upon  humanity  as  a  tree,  and  man  as  its  blossom  and  (ruiL 
Every  blossom  that  falls  scars  the  tree  and  modifies  the  trunk,  and  yet  the  irn 
grows  on;  and  that  explains  to  us  the  poet's  lament  over  a  nature 

So  careless  of  the  single  man, 
So  careful  of  the  race. 

This  kind  of  knowledge,  however,  when  applied  to  man,  does  not  gin 
results  by  any  means  so  satisfactory  as  we  could  wish.  It  can  give  us  a  knowl- 
edge of  the  relations  of  man  to  society  or  to  individuals,  but  we  must  know  more 
than  that  if  possible.  We  roust  know  if  possible  how  these  weighings  and  mev- 
urings  are  projected  into  consciousness,  their  processes  recorded  and  other  thmgi 
.inferred  from  them.  Consciousness,  the  little  mirror  held  up  to  reason  and  to 
nature,  must  look  at  herself  in  her  own  glass.  But  how,  when  she  throws  do 
shadow?  Mind,  the  infinitesimal  piece  of  the  infinite,  which  we  say  sits  some- 
where within,  controlling  the  brain  and  nourishing  it  with  its  shadow,  must  be 
made  tangible.  That  is  the  task.  Let  us  see  how  we  are  progressing  totrards 
its  accomplishment.  If  we  should  sit  down  and  watch  the  action  of  some  new 
complicated  machine,  and  guess  at  the  peculiar  arrangement  of  wheels  and  levers 
within  from  the  work  that  it  accomplishes,  certain  gross  results  might  indeed  be 
arrived  at.  We  might  be  able  to  calculate  that  another  machine  of  a  definite 
size  would  lift  a  certain  definite  amount  of  material,  or  would  be  able  to  displace 
a  certain  amount  of  matter.  But  our  knowledge  of  its  effective  workings  would 
not  be  such  as  would  be  required  to  repair  it,  or  give  us  the  full  control  of  its 
energies.  And  yet  this  is  identically  the  process  that  philosophers  and  scientific 
men  have  applied  toman.  They  have  set  themselves  to  work  to  watch  him  upon 
the  outside.  They  have  seen  that  he  thinks  and  have  analyzed  hts  thoughts  so 
far  as  they  appear  in  action,  dividing  them  up  into  reason,  judgment,  memory, 
etc.     This  is  as  far  as  introspective  philosophy  or  metaphysics  can  go. 

Now  I  do  not  intend  to  say  that  the  results  thus  obtained  are  worthless.  They 
have  a  certain  value,  corresponding  with  our  ideas,  or,  we  might  say  with  more 
justice  that  your  ideas  have  been  modeled  upon  them.  Such  terms  as  memory, 
imagination,  etc.,  run  through  all  the  mazes  of  expression  and  have  becomi: 
woven  into  the  fabric  of  human  speech.  With  them  as  a  basis  our  knowledge  of 
mind  became  crystallized,  became  pseudo-scientific.  Men  reasoned;  the  mind 
builds  the  brain  for  its  temple,  expands  it  and  contracts  it  to  meet  its  wants.    If 
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then,  the  person  shows  gr»i  powers  of  memory  he  must  have  a  special  Otgan 
somewhere  in  the  brain  whose  protniDence  will  be  marked  upon  the  skull;  it  he 
has  great  powers  of  expression  lits  skull  must  be  pushed  out  somewhere  M  as  to 
give  ihe  brain  room  in  that  direcnon.  A  roan  with  ccriAin  prominences  on  his 
bead  will  steal  or  be  a  murderer,  another  with  certain  other  prominences  will  be 
a  poet  or  a  musiciiin.  Seventy-five  years  ago  Call  and  Sptirzheim  took  up  thts 
idea,  amplified  it  and  laid  the  (oundations  of  the  so-called  science  of  phrenology. 
t  is  not  my  intention  w  discuss  this  very  much.  While  we  may  say  that  as  * 
general  thing  a  man's  character  corresponds  to  his  outward  shape,  we  are  still 
very  much  in  doubt  how  much  strength  of  mind  is  dependent  upon  size  of  bniin, 
and  we  are  by  no  means  warranted  iii  saying  that  because  there  b  a  depression 
in  a  man's  skull  at  a  certain  point,  there  is  a  corresponding  vacuity  in  his  mind. 
A  wit  of  our  generation,  who  combinct^  a  knowledge  of  anatomy  with  a  rare  talent 
for  poetry,  has  uid,  that  n-c  migh;  as  well  try  to  tell  the  amount  of  money  in  an 
iron  safe  by  feeling  of  the  knob!!  upon  the  outside,  as  uy  to  tell  the  amount  of 
sense  a  man  has  by  feeling  upon  the  ouiside  of  his  skull.  This  also  is  not  entirely 
true,  for  while  the  safe  might  be  empty,  the  skull  being  to  some  extent  moulded 
by  the  brain  and  corresponding  with  the  rest  of  the  man,  would  show  us  several 
things.  From  its  height  vc  might  judge  somewhat  of  the  person's  stature;  from 
its  thickness  and  the  size  of  its  prominences,  something  of  his  muscular  strength  ; 
perhaps  from  its  apparent  age  and  site  wc  could  tell  that  the  person  using  it  had 
had  intellect  enough  to  perform  the  ordinary  functions  of  life,  but  to  make  a  pic- 
lore  of  his  iniellectuat  capacity  would  be  beyond  our  power.  Given  a  fossil 
bone  and  a  naturalist  can  reconstruct  some  grotesque  monster  that  sprawled  and 
splashed  through  the  prehistoric  ages,  tonfonnding  our  theories  of  geology.  He 
can  tell  sometimes  whether  it  would  be  a  reptile  or  a  mammal;  can  make  a  ra- 
tional guess  as  to  whether  its  skin  would  be  thick  or  thin  and  what  iiii  habits  of 
life  would  be.  This  is  a  legitimate  use  of  the  scientific  imagination,  or  more 
strictly  perhaps  of  scientific  induction.  Given  the  bone  of  a  man  he  could  build 
up  a  symmetrical  man.  but  the  variations  produced  by  civilieatiun  would  render 
his  restoration  uncertain.  He  would  have  nothing  to  guide  him  as  to  wh^her 
the  hair  was  light  or  dark,  as  to  whether  the  man  was  civilized  or  barbarous,  and 
these  are  all  important  factors  in  determining  the  grade  of  intelligence.  For 
cetuiinly  no  one  will  deny  that  blue  eyes  look  upon  the  world  differently  from 
black  ones,  and  that  a  thick  skinned  man  is  less  totmeulcd  by  the  slings  and 
arrowB  of  outrageous  fortune  than  one  whose  skin  is  thin. 

AVhen  it  comes  to  physiognomy  much  moie  can  be  told,  though  how  much 
more  is  a  fair  matter  for  (question.  Certainly  a  man's  soul  should  shine  forth  in 
his  face  and  in  his  general  appearance,  and  yet  here  there  are  some  things  that 
we  do  not  understand.  The  big  Roman  nose  led  the  Roman  armies  to  the 
dominion  ol  half  the  world,  and  yet  the  big  Roman  no»,  the  nose  of  Antony 
and  Augustus,  arches  to-day  the  faces  of  innumerable  Italian  beggars  and  organ- 
grinders.  Go  to  day  and  sit  down  amrng  the  ruins  of  Rome  anil  a  man  as  stately 
as  a  Roman  senator,  or  a  woman  as  determined  as  Cornelia,  the  mother  of  the 


^t  JCA/ifSAS  CITY  REVIEW  OP  SCIENCE, 

Orsvvbi.  Will  come  to  you  and  hold  out  the  hand  for  alms.  The  mildest  dub- 
»«t«ti  ttua  I  «v«r  knew,  a  man  who  I  think  would  not  knowingly  harm  man  « 
b«4st.  CMTi«d[  through  life  the  face  of  a  hawk.  One  of  the  most  detenniDed  mcD 
I  «««t  knew  had  a  nose  as  pug  as  the  variest  child  of  fickleoess.  Yet  reasoDing 
«  {wivtu  wv  «ouKl  expect  that  inasmuch  as  the  muscles  of  the  face  are  used  to 
c\tM*^  *'**  (>a»ionsi  the  frequency  of  their  action  would  cause  a  muscular  gionii 
t^  wtiK'h  the  j>rnhiminant  passion  would  become  marked  there  permanently. 
t'uc  M.'«w  Ucr$  scent  to  be  masks  or  puzzles ;  some  faces  like  Talleyrand's  words 
jtiv  uude  to  v'onceal  thoughts  and  vices.  But  in  this  connection  some  facts  show 
ttut  tlte  tAttlt  may  be  more  in  the  reading  than  in  the  face.  The  main  feature  w 
the  uK^iticru-  state  is  that  the  subject  for  the  time  being  loses  his  will  power  and 
t*o.\m»<«  a  human  automaton,  obeying  outward  impressions.  If,  when  in  this. 
»Utf,  you  tell  him  that  he  cannot  bend  his  arm,  he  cannot  do  it;  if  you  tell  him 
ih«t  ihete  is  fruit  growing  upon  ihe  icy  street,  the  mere  suggestion  will  cause  him 
t»>  we  il,  and  make  endeavors  to  reach  it.  Place  his  head  then  in  the  position 
\U'Holiii|[  pride,  and  he  will  immediately  display  the  feeling ;  contort  his  face  until 
»hr  luusiles  convey  the  impression  of  anger  and  he  will  show  mental  sigos  of 
i.tcc.  The  mere  action  of  the  muscles  upon  the  brain  has  suggested  these  feet- 
u»i;<  t»>  the  nerve-cenlers  in  the  inverse  order  from  thai  in  which  they  are  usually 
t>u"<rniei).  I'osition  then,  and  feature,  must  be  intimately  associated  with  tbt 
lit.tiiilrHtHliiin  of  rharacter,  and  if  we  cannot  read  it  aright  the  fault  must  be  our 

Milt  there  is  something  more  in  knowing  humanity  than  the  mere  ability  to 
iv-til,ui<liviiliiiil  character.  If  phrenology  had  really  given  us  what  it  pretended, 
.\  \,\  \  liy'wliii  11  every  man's  character  might  be  read  and  his  actions  in  any  par- 
III  itl.ii  1  .I'll-  iiritiKlfd,  the  central  features  of  the  problem  would  still  remain  un- 
ri««.iili'il  Wf  slunild  be  very  little  nearer  to  knowing  man  in  the  abstract — to 
tiii><»  111(1  h"^'  i'>^'  brain  uses  itseU,  as  a  mea5>.:Te  or  a  weight.  We  are  still  upon 
llii^  lUiiniilr,  wiiiching  tlie  effects  produced  by  the  machine.  Spurzheim,  it  is  true, 
lil,itli'  ■111  ini]n)rtaiu  sie]>  in  dissecting  the  brain  when  he  divided  it  from  bclo«' 
tti'it'iiit,  hli'iwing  that  the  white  librous  matter  passed  up  from  the  periphery  of 
\\\\i  IkoIv  .nid  ended  in  the  grey  matter  of  the  cortex,  but  there  the  matter  ended 
WUh  h""'  Whether  he  tliought  that  sufficient  to  prove  the  truth  of  his  teaching 
\\\  iixl  I  '  ii»  "o'  s^y-  1*1"  ''''•i  every  new  discovery  it  was  simply  a  door  opened 
\\\  ttlili  1i  u  hundred  doubts  rushed  in. 

Alli'i  bis  time  a  strange  activity  awoke  in  scienufic  circles.  Men  interested 
Itl  litlMWliig  what  life  was,  men  who  could  think  and  who  tried  to  lay  aside  their 
MtVlHili' fii  began  to  question  nature  by  experiment.  Not  one  man  alone,  but  a 
h||tlt|rutl  ,i|ii>licd  the  interrogation,  striving  to  arrive  at  the  truth  from  differ- 
pIK  tlifci  liitiis,  aiui  to  counteract  oiie  prej.ullce  by  another.  In  the  course  of 
\S\v.^v.  experiments  they  le.^rned  some  tliiiv^s  that  have  materially  changed  our 
I  It^wii  "I  the  workings  of  the  mind  and  the  division  of  its  faculties.  .\nd  first  to 
h|(iliil«litiHl  thi'sc  ex]icrimenis  we  must  start  in  with  the  postulate  that  it  is  impos- 
Uk  to  know  anything  about  mind  except  with  the  brain  as  a  basis.    Ki 
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long  as  man  remains  man  he  lives  and  acts  and  cerebrates  through  continued  change 
in  his  nervous  tissue.  Brain  and  muscle  are  alike  in  their  demands  upon  the 
blood  for  nutrition,  and  the  exercise  of  their  powers  is  a  continued  death  in  life. 
If  mind  can  exist  without  brain  we  so  far  have  been  unable  to  discover  it.  But 
this  is  not  to  deny  that  there  is  a  power  back  of  mind  which  is  mightier  than  it 
is,  and  which  differs  from  it  in  quality  and  quantity.  It  is  merely  to  sa^  that 
mind  as  we  know  it  is  not  an  ultimate,  it  is  the  result  of  certain  conditions. 
How  do  these  conditions  produce  in  us  the  various  processes  by  which  we  know  ? 
The  first  thing  to  do  then  was  to  find  out  the  functions  of  the  various  nerve 
tracts.  The  brain  looked  at  through  a  microscope  was  worse  than  a  labyrinth, 
worse  than  a  tropical  jungle.  There  were  cells  upon  cells  of  grey  matter  with 
numerous  polypus-like  branches  extending  off  in  every  direction,  connected  here 
and  there  by  fibres,  hundreds  of  thousands  in  number,  and  giving  no  hint  of 
what  their  otSce  might  be.  These  brain-cells,  looked  at  roughly  upon  the  out- 
side, seemed  rolled  up  together  in  convolutions,  separated  from  each  other  by 
deep  sulci.  A  fair  comparison  would  be  that  the  nerve  tissue  was  arranged  like 
a  cauliflower  in  blossom.  These  convolutions  were  nearly  uniform  in  posit  on 
and  arrangement  in  all  brains,  but  from  this  nothing  could  be  inferred.  So  very 
inconclusive,  indeed,  were  the  first  experiments,  that  Flourens,  the  Frenchman, 
promulgated  the  idea  that  the  mind  acted  as  a  whole,  that  the  removal  of  any 
part  of  the  hemispheres  affects  all  the  cerebral  functions  alike,  and  that  therefore 
every  part  of  the  brain  has  the  same  functions.  This  opinion  held  almost  com- 
plete sway  in  the  scientific  world  for  a  quarter  of  a  century,  and  even  now  is 
believedin  some  very  respectable  quarters.  Its  incorrectness  was  first  shown 
by  the  observations  of  Broca  upon  disturbances  of  speech  caused  by  injury  or 
disease  in  a  limited  portion  of  the  frontal  lobes.  This  was  followed  up  "by  the 
observations  of  Meynart  of  Vienna,  who  from  anatomical  reasons  and  from  post 
mortem  observations  concluded  that  the  fore  part  of  the  brain  possessed  motor 
and  the  posterior  sensory  functions.  After  this  the  animal  becomes  our  teacher. 
Science  is  a  religion  that  demands  its  martyrs.  The  brains  of  innumerable  dogs, 
rabbits,  and  monkeys  were  interrogated  with  knife  and  battery,  and  the  lesults 
obtained  were  compared  with  those  already  known.  Ferrier  of  England  laid 
bare  the  brain  of  a  dog  and  placed  the  poles  of  his  battery  upon  certain  nerve 
centers.  When  one  portion  of  the  brain  was  irritated  he  noticed  that  the  dog 
would  draw  up  the  corners  of  his  mouth,  show  his  teeth  and  snarl.  When  an- 
other was  touched  the  pupils  of  the  eye  would  expand.  When  still  another,  the 
animal  would  raise  his  head  as  if  on  the  lookout  for  game.  These  experiments 
must  be  repeated  and  verified  a  thousand  times  before  they  could  be  received 
and  believed  by  the  scientific  world. 

Men  realized  that  facts  are  like  diamonds  cut  with  facets.  If  the  answer  to 
a  problem  is  true,  there  must  be  many  ways  of  reaching  it.  And  especially  must 
this  be  the  case  when  we  are  dealing  witn  things  so  intricate  as  the  nervous  sys- 
tem, where  facts  must  be  to  a  great  extent  inferred.  If  these  were  really  local- 
ized centers,  animals  or  men  would  be  deprived  of  the  power  conferred  by  these 
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centers  when  they  were  taken  away.  So  they  proceeded  to  slice  away  certiiii 
portions  of  the  brain,  or  wash  them  away  through  holes  in  the  craaium,  and  tlics 
noticed  the  results  that  followed.  Not  content  with  this  they  took  advantaged 
the  law  of  nerve  degeneration  and  produced  this  degeneration  artificially.  Wal- 
ler, an  EnglishmaD,  had  shown  that  nerve  tracts  when  separated  from  their  ceo- 
ters  degenerate  in  the  direction  in  which  they  convey  impulses.  Those  conyer- 
iog  impulses  outward  then,  as  the  nerves  of  motion,  would  degenerate  outward 
— the  sensory  nerves  inward.  Taking  this  as  a  starting  point.  Von  Gladden,  of 
Munich,  enucleated  the  eye  balls  and  removed  various  portions  of  the  brain  fron 
new  born  animals,  then  allowed  them  to  grow  up  and  killed  them  to  trace  the  por- 
tion of  brain  that  had  atrophied.  From  the  results  of  all  these  experiments  com- 
binsd  it  has  become  pretty  definitely  settled  in  the  scientiflc  world  that  certain 
portions  of  the  brain  have  functions  different  from  those  of  other  parts.  Tnis- 
inuch  as  the  brains  of  animals  differ  in  their  arrangement  from  those  of  men,  these 
results  must  be  compared  with  others  and  corrected  before  the  final  conclu«oc 
was  drawn,  and  then  it  was  found  out  that  the  brain  is  to  a  certain  extent  a  mip 
of  the  man.  We  now  know  with  a  sufficient  degree  of  certainty  that  the  fore- 
part of  the  brain  i^  taken  up  by  the  centers  for  muscular  action.  First  comes  the 
centers  for  the  muscle  that  raises  the  head;  then  that  for  the  muscles  of  the  arm 
next  that  for  the  muscles  of  the  mouth  and  throat ;  then  those  for  the  lower  ex- 
tremity. After  this,  in  the  back  part  of  the  brain,  in  the  occipital  and  tempcvai 
portion,  as  we  call  it,  come  the  centers  for  sight,  hearing,  smell,  etc.  This,  »{ 
course,  gives  us  a  ne%  topography,  and  so  far  is,  perhaps,  an  improvement  on 
what  Gall  and  Spurzheim  furnished  us,  because  it  conforms  more  to  the  nature  of 
facts.  But  it  does  not  give  us  a  much  nearer  knowledge  of  the  action  of  mind. 
If  it  stopped  there,  it  would  be  of  interest  to  the  physician  and  the  man  of 
science,  but  would  not  much  concern  the  philosopher.  Like  a  new  land  discov- 
ered, it  would  be  so  much  added  to  the  habitable  globe,  but  would  give  us  no 
nearer  insight  into  the  principles  that  rule  the  world. 

Certain  new  things,  however,  have  been  added  that  materially  change  our 
ideas  of  cerebral  processes,  and  show  us  that  terras  which  we  before  used  to  sig- 
nify the  ultimates  of  our  mental  analysis  are  capable  of  still  further  resolution. 
No  brain  action,  be  it  ideation,  or  simple  reception,  is  simple,  but  all  is  complex 
in  the  highest  degree  Back  of  it  all— back  of  our  consciousness — looms  ihe 
gigantic  form  of  our  unconsciousness.  We  feel.  What  does  that  imply  ?  Some- 
thing more  than  the  mere  contact  of  the  band  with  a  body.  It  implies  a  change 
in  the  equilibrium  of  nerve  structure,  extending  from  the  skin  up  through  the 
different  ganglia  of  the  spinal  cord  lo  the  cortex  of  the  brain  where  a  very  com- 
plicated interpretation  goes  on.  That  is  the  unconscious  part  in  us.  Whether 
this  is  in  the  nature  of  a  vibration,  or  a  change  in  polarity  like  that  by  which  the 

"die  follows  the  pole,  we  cannot  tell.  How  the  nerve  fibers,  the  tittle  lines  of 
^uphic  protoplasm,  communicate  with  the  hundred  cortical  cells  whose  united 
u  is  necessary  for  this  interpretation  we  cannot  tell.     Only  when  the  inter- 

jtation  is  completed  does  it  come  up  to  our  consciousness,  arouse  it  as  if  by  a 
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I  punch  in  the  ribs,  and  8ay :  Here  is  something  to  know.  So  when  we  move  a 
I  muscle  it  seems  a  very  simple  thing  to  do.  But  of  how  much  of  the  moving  me- 
'  cbanism  are  we  conscious  f  We  may  be  conicious  of  the  motive  that  causes  us  to 
move  it.  Wc  may  to  a  ccTiain  extent  perceive  the  contraction  of  muscular  fiber. 
But  wc  arc  not  conscious  oL  the  co-ordination  of  brain  cells,  and  the  impulse 
^  sent  out  atorg  the  nerves  to  the  muscles.  And  this  unconsciousness  extends  up 
H  to  psychic  circles,  to  the  higher  forms  of  mental  action.  If  there  are  cells  in  the 
'  biain  itpccially  set  apart  for  thought,  they  cannot  be  distinguished  by  the  micro- 
—  scope  or  by  any  process  that  wc  arc  masters  of.  We  cannot  differentiate  their 
modes  of  action  from  that  of  cells  we  know,  and  as  the  elaboration  of  thought 
[results  in  tissue  waste  as  rapidly  as  the  use  of  muscle,  we  must  suppose  that  it  is 
^accomplished  by  a  similar  cell  co-ordination.  This  also  belongs  to  the  field  of 
the  unconscious.  In  fact  il  is  the  most  unconscious  and  unruly  part  of  us.  It  is 
a  common  saying,  truer  ihan  wc  think,  that  wc  cannot  control  ourthoughts.  The 
muscular  effort  wc  can  control.  It  comes  when  we  require  it,  and  il  is  always 
strength  ;  but  with  our  thoughts  it  is  like  Glendower  and  the  spirits. 
"  I  can  call  spirits  from  the  vasty  deep." 

"Why.  so  can  I  or  so  can  any  man.       Bui  will  they  come  when  you  do  call 
for  them?" 

We  set  down  to  meditate  and  they  come  to  us,  full  grown,  like  Minerva  from 
the  brain  of  Jove.  1  do  not  wonder  that  some  persons  think  they  are  inspired. 
All  of  us  are  inspired  in  this  way,  .nnd  llie  grandest  thoughts  of  the  human  brain 
have  this  mechanism  of  inspiration  in  the  same  manner  as  the  humblest.  In 
some  cases  of  disease  this  unconscious  aclion  reaches  a  point  which  the  senses 
.are  unable  to  correct.  Hallucinations  then  appear  projecting  themselves  into 
■  the  various  fields  of  cognition.  Persons  hear  voices,  see  visions,  and  the  inspir- 
ation runs  riot,  becoming  insanity.  From  this  unconscious  mechanism  other 
things  that  have  puzzled  us  lake  their  explanation.  How  do  we  get  our  knowl- 
edge of  time?  It  is  a  mental  blank,  and  it  eludes  our  analysis.  We  can  only 
iinderEtand  it  as  a  succession  of  something  occurring  at  regular  intervals.  In  our 
waking  state  we  cannot  guess  at  these  intervals  with  any  degree  of  exactness. 
Rip  Van  Winkle,  grown  old  in  his  twenty  years'  sleep,  could  not  convince  himself 
that  he  had  slept  more  Ihan  a  single  night.  We  can  form  no  mental  conception 
of  time.  And  yet  if  we  retire  at  night  with  the  firm  resolve  to  wake  at  a  certain 
hour,  we  find  that  after  a  few  trials  we  can  do  it.  How  can  we  explain  it  ?  In 
no  way,  rationally.  And  yet  the  fact  that  Rip  VanWiukle  grew  old  and  gray 
while  he  slept  explains  the  matter  for  us,  The  unconscious  mechanism  within  is 
OUT  time-keeper,  keeping  its  record  in  heart  beats  and  in  its  own  growth  and  de- 
cay. So  many  panicles  nf  matter  taken  on,  so  many  others  cast  olT,  one  taking 
the  place  of  the  other  seemingly,  yel  not  doing  it  exactly,  until  by  and  by  the 
■  power  of  taking  on  is  exhausted  and  the  circle  of  existence  is  complete.  That  is 
'  the  history  of  the  brain  cell  a-s  it  is  of  all  other  cells.  Next,  these  investigations 
have  widened  out  oi*r  ideas  of  the  complexity  of  sensations  and  have  given  us 
the  means  of  resolving  them  still  further.     Memory,  we  now  know,  is  no  special 
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localized  organ  or  power.  Phrenologists  placed  this,  if  I  remember  rigtiilr, 
somewhere  in  the  middle  of  the  forehead  where  the  two  tables  of  the  sknll  lepi- 
rate  and  leave  a  cavity  between  them  called  the  frontal  sious.  Here  of  all  places 
throughout  its  extent  the  form  of  the  brain  corresponds  least  with  that  of  tlit 
skull.  In  fact,  as  far  as  I  can  judge,  the  greater  the  prominence  of  the  skull  on 
the  outside  the  greater  is  the  depression  inside.  Yet  here  they  located  the  ston- 
housr,  the  arsenal  of  the  mind,  and  judged  of  its  size  by  the  outward  protnbo- 
ance.  Well,  investigation  has  shown  us  some  curious  things  in  regard  to  meo- 
wy.  We  can  no  longer  look  upon  it  as  a  place  in  the  brain  where  facts  are  pig- 
eon holed,  or  a  picture  gallery  where  countless  images  are  hung  up  to  be  nim- 
agrd  over  when  the  mind  requires  to  look  at  them.  The  probabilities  are  greai 
that  mritiory  is  a  general  property  of  nervous  tissue,  and  perhaps  of  other  tissue 
still 

Munk   and   Lucianini,  experimenting  upon   the  localization  of  the  vanoos 
senses,  found  that  when  certain  portions  of  grey  matter  were  sliced  away,  ani- 
l»al!t  failed  lo  recognize  objects.     In  this  condition  an  animal  may  see  an  anidc 
of  foiHl  and  yet  will  not  eat  it  until  he  has  subjected  it  to  touch  and  smell.    He 
may  hear  sounds  and  yet  will  not  know  their  meaning.     This  they  have  called 
jHiychical  blindness  or  deafness.     If  a  dog  thus  made  blind  be  led  into  a  garden 
where  it  has  been  accustomed  to  stay,  it  proceeds  straight  along   the  paths,  snc- 
ceKsfulty  avoiding  the  contact  of  hedges,  walls  and  other  fixed  obstacles  which  il 
comes  across.     The  animal  is  not  blind;   he  has  simply  lost  his  memory  of  things 
seen.     If  a  dog  thus  made  deaf  be  called  he  will  turn  his  head  and  show  signs  of 
hcuring,  but  he  will  not  follow  the  voice  of  his  master.     He  is  not  deaf.      He  has 
himi'ly  lobt  his  memory  of  sound.     Immediately  this  commences   to  be  replaced, 
not  liy  ihf  sii]ii»lying  of  new  tissues,  but  by  the  neighboring  tissues   taking  on  the 
mi'dc  »)f  action   of  the   old.     This  same  phenomenon  sometimes  occurs  in  mm 
ihioDK'' ('''^^^^'^-      In  one  recorded  case  the  patient  could  see   a  chair  that  had 
lipcn  [iliiccd  in  his  way,  but  only  avoided  it  after  having  once  stumbled  over  it. 
I'iie  brought  close  to  his  eye  did  not  frighten  him.     He  touched  it  to  tindout  what 
II  WHit,  uiid  only  then  avoided  it.      He  could  see  wine,  but  seemed  not  to  know  its 
iiND  until  it  was  touched  to  his  lips.     Cases  of  word  deafness  arc  more  common, 
INMCH  in  which  the  person  afflicted  does  not  recognize  the   meaning   of  a  word 
wliBll  ho  hears  it.     What  is  the  interpretation  in  these  cases?     That  the  store  of 
Htilikoiy  experience  has  been  destroyed P     In  a  certain  sense,  yes;  in  another, no. 
'('Iin  l)r«in  tract  used  for  that  purpose  had  simply  become  disabled,  but  anothei 
linin  tract  showed  itself  capable  of  taking  up  these  experiences  and   elaboratiDf 
Itlltnt.     From  these  and  other  things  certain  philosophers  have  formulated  the 
IdM  thftt  memory  is  simply  the  faculty  that  nerve  tissue  has  to  persist  in  the 
Hlliie  direction  of  arrangement  for  its  particles.     Every  impression  produces,  we 
will  nay,  a  rearrangement,  marked  in  its  structure,  and  when  recollection  comes 
III  lis  It  JR  simply  a  return  to  this  rearrangement.     There  are  many  things  to  5ub> 
•lintflle  this.     The  older  the  impression  produced  the  more  deeply  does  it  be- 
ared upon  the  organism.     The  newer  the  impression  the  less  firmly  is  it 


WHERE  DOES  CONSCIOUSNESS  RESIDE.  677 

fixed,  the  less  often  has  it  been  adverted  to.  So  in  the  phenomena  of  mental 
decay  we  have  the  newer  impressions  dying  out  first,  because  they  are  less  firmly 
organized  into  the  system. 

The  old  man  in  his  second  childhood  goes  back  literally  to  his  first  child- 
hood, and  his  memory  is  that  of  the  child.  It  is  sometimes  to  be  commented 
upon  that  we  have  not  found  any  tracts  in  the  brain  of  higher  significance  than 
the  sensory  tracts.  One  or  two  cases  on  record  of  wounds  in  different  parts  of 
the  brain  show  interference  with  the  will,  but  it  is  still  somewhat  doubtful  where 
these  parts  of  the  brain  are  located.  The  power  of  speech  should  be  connected 
with  the  power  of  thought,  for  it  is  almost  impossible  for  us  to  think  without  lan- 
guage. Words  are  the  coins  of  thought,  and  there  is  no  barter  that  can  take  their 
place.  Somewhere  back  in  the  occipital  cortex  is  supposed  to  be  the  center  of 
speech.  Somewhere  perhaps  in  the  field  where  all  the  senses  seem  to  meet  and 
overlap  each  other.  We  cannot  locale  this  so  well  as  many  other  things,  because 
in  animals  on  which  our  experiments  are  carried  on  the  field  of  language  is  very 
small.  Many  phenomena  of  disease,  too,  show  that  a  great  many  of  our  psychic 
processes  are  carried  on  in  connection  with  the  senses.  In  a  person  suffering 
from  brain  disease,  it  was  noted  that  when  he  tried  to  grasp  an  object  in  the 
hand  of  the  physician,  he  moved  his  head  from  side  to  side,  then  seized  the  physi- 
cian's arm  and  followed  it  nntil  he  reached  the  hand.  He  could  not  count  ob- 
jects without  touching  them.  Often  in  attempting  to  touch  objects  he  reached 
beyond  them.  In  counting  small  objects  he  often  overlooked  them,  or  counted 
the  same  ones  repeatedly.  At  a  later  period  he  could  recognize  small  letters, 
but  if  they  were  combined  to  form  a  word  he  could  neither  read  the  word  nor 
point  out  the  separate  letters.  There  was  simply  a  hemorrhage  in  the  brain  in- 
terfering with  the  centres  of  sight,  and  yet  it  interfered  with  the  mental  concep- 
tions of  space,  position  and  number.  Hundreds  of  similar  examples  might  be 
brought  forward  if  it  were  necessary,  but  enough  has  been  said.  We  are  not  yet 
done  with  such  investigations.  Perhaps  we  never  shall  be.  We  know  from  ex- 
perience that  every  avenue  towards  truth  is  closed  by  a  question,  by  a  doubt. 
We  are  a  little  nearer  to  the  solution  of  some  things.  What  is  our  consciousness  ? 
The  elaborated  result  of  cell  action,  the  foam  that  crests  the  wave  of  our  uncon- 
sciousness. What  is  memory?  Persistence  of  arrangement.  What  is  reason, 
judgment,  etc.?  Elaborations  of  sensory  memories  and  impulses.  That  is  as  far 
as  we  have  gone,  and  it  is  at  least  a  different  view  of  affairs  from  that  which  held 
the  world  so  long. 

WHERE  DOES  CONSCIOUSNESS   RESIDE  ? 

We  have  outlined  the  structure  of  the  cerebro-spinal  system,  and  have  stated 
what  may  fairly  be  set  down  as  established  concerning  the  functions  of  this  sys- 
tem up  to  the  cerebral  hemispheres.  With  respect  to  the  presence  of  conscious- 
ness in  the  parts  already  examined,  it  is  plain  that  opinions  radically  differ.  Some 
maintain  that  consciousness  is  not  manifested  apart  from  the  action  of  the  cere- 
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ttm.  tkal  an  aerre-actiTities  below  this  organ  are  reflex,  their  only  disticctkns 
*Miii^  in  the  Bitter  of  complexity.  Others  are  equUy  positive  that  cODSciomnos 
jtrcompiuies  all  oetTp-actioDS,  while  others  still  assert  that  certain  organs  bcki* 
ca«  <tcvbcuK — ra.:  tiie  pons  Varolii,  cerebellum,  optic  lobes — fonn  a  sensonnai 
■wjwine  when  coosciousness  in  some  form  appears.  It  is  my  opinion  that  tbis 
iaic  ojttdttsioa  has  not,  as  yet,  been  established  or  refuted.  I  regard  it  as  the 
atoR  niioiul  ot  the  three  in  the  present  state  of  Icnowledge.  If  we  accept  it,  we 
»<tst  re^ugoiie  at  the  same  lime  a  distinction  between  elementary  consciousness 
ao^  ^w  rill  coQsciousDess  of  an  intellectual  operation.  Many  facts  in  everr 
^■tt«'$  experience  bear  out  such  a  distinction.  We  are  often  conscious  witbotii 
l3«>*its(  the  object  or  occasion  of  consciousness;  being  half-aroused,  wc  feel 
ca:b:«f  than  perceive.  It  is  possible,  and  from  the  evidence  it  is  even  probable, 
that  [wv>rision  for  this  rudimentary  consciousness  is  made  by  the  nerve-roassej 
^wv«a  the  medulla  and  cerebrum. 

Whatever  conclusion  we  adopt  respecting  this  matter,  the  significant  faa 
Kwtain$  that  consciousness  is  certain  to  appear  in  connection  with  nerve-matter; 
tkV'twf  v«  later  the  question  of  a  strictly  materialistic  interpretation  must  be  faced. 
After  asc«ruining  the  present  state  of  the  case  with  regard  to  localization  of  fuDC- 
tx>*s  ta  the  verebrum,  the  induction  must  be  drawn  as  to  the  nature  of  the  rela- 
tK'>a  t«tweca  serve-tnatter  aud  consciousness.  Grant  that  this  induction  shill 
^<r  MOK  i.>r  less  a  st^eculation,  we  need,  I  think,  to  remember  that  all  reasoning 
t*  st<«^'ttUtivf.  from  the  nature  of  the  case  speculative,  and  that  the  only  dislinc- 
IK-tt  t^we^n  vfir^luUty  and  reasoning  is  this,  that  credulity  is  both  beyond  Ibc 
i.«n1-«  a»^  >.\««»ATy  \o  the  ficls,  while  reasoning  is  beyond  the  facts  but  according 
IV  ;S#  uvl*,  IV'lessor  W,  R.  Benedict  on  "The  Nervous  System  and  Con- 
^NkUM><»»»."  m  t\ff^'i'  S--ifmct  Monthly  for  April. 
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jtV^\t»C  ViKOl.Or.lC.M,  AND  TOPOGRAPICAL    FEATURES  OF 
SOUTHERN  KANSAS. 

r.     W.    CRAGIN,    PC.B. 

Sh(\«4«t  lt*at.v  vxv'ur«ions  made  by  the  writer  during  last  summer,  autumo, 
^uf\  tmuf*.  ihtoMtfh  tv>rl?  of  southern  and  southwestern  Kansas,  lying  in  what 
IjJ  tu\M^*  ^••'^  wiemifivalty.  the  least  known  region  of  the  State, — the  facili- 
li-n  ^n,  viyX\\\^  whu'h  eacursions  he  chiefly  owes  to  the  liberal  policy  of  the 
iki^*sMHv  Uh***^*  ^"^  '^"'*  ^"^  R«"lroad  Company  in  fostering  the  scientific,  as 
W*M  «*  *^*  \»*s>W«Uwl  development  of  the  southwest, — have  afforded  glimpses  of 
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hat  region  which  show  that  it  is  a  field  of  rich  piomiiic  for  the  naturalist,  as  ihc 
Easterly  portions  aic  also  for  the  agricultural  und  industrial  immigfitnt. 

The  region  between  Newton  and  Wellington  is  for  the  most  part  destitute 
if  solid  rock  ;  along  the  railroad  quite  to,  though  a  few  thin  beds  of  crumbling 
thales  are  exposed  in  some  of  the  railrond  cuiiings.  At  Wellington,  and  for  sev> 
cral  miles  westward,  the  streams  and  draws  make  their  way  through  a  variety  of 
oose  shales,  the  darker  of  which  are  locally  known  as  "slates."  a  misnomer 
Fom  which  the  stream  that  flows  by  Wellington  has  derived  the  name  of  Slate 
>eek.  Afi  no  fossils  were  found  in  the  country  rock  of  this  region,  we  can  only 
udge  of  its  geological  age  by  its  relation  to  the  neighboring  formaitont,  and  its 
iose  repclitioQ  of  conditions  found  tn  northern  Kansas.  According  to  these,  it 
rould  belong  to  the  pcrmo-carboniferous 

At  Wellington,  however,  occurs  a  local  deposit  of  sand  and  gravel  which 
flbrds,  as  shown  by  its  fossils,  a  glimpse  of  quite  recent  conditions.  The  maier- 
il  oi  this  deposit  shows  the  oblique  lamination  characteristic  of  rapid  and  shift* 
pg  currents.     The  occurrence  in  it  of  numerous  unworn  fragments  of  the  same 

gillaceous  and  calcareous  shales  that  outcrop  tn  the  neighboring  ravines,  to- 

tther  with  the  gravels  of  the  region  immediately  northward  and  westward,  show 
hai  it  is  more  recent  than  the  general  country  rock  of  that  region  ;  and  the  con- 

incd   foS!tiU   {Jiiion  lali/rons,   Sfaslodon,  J^efhas,   Uc.,)  clearly  refer  tt  to  the 
:hamplain. 

The  further  occurence  in  it  of  beds  of  recent  fresl.-walcr  shells  taken  in 
»nrcction  with  the  evidences  o(  torrential  currents,  show  that  wc  once  had  here 

rapidly  flowing  river.     Several  of  (he  highly  inclined  wedge-shaped  strata  of 

is  deposit,  though  of  so  recent  origin,  have  been  converted  into  solid  sand- 
xooe,  but  the  exposure  of  this  sandstone  indicates  hardly  more  than  a  dozen  or 

toty  cubic  feet.  There  occur  also  here,  as  in  the  creek-bed  adjoining,  carious 
hin  concavo-convex  concretions  of  clayey  limestone,*  whose  form,  except  for  ihe 
ack  of  sutures,  often  reminds  one  of  the  occipital  or  parietal  bone  of  a  human 
kull.  TTiese  have  perhaps  been  caused,  as  is  the  opinion  of  Judge  Simmons,  of 
IVellington,  by  the  efforts  of  gases  lo  escape  through  the  strata  while  the  latter 
■rere  yet  in  the  condition  of  half- hardened  mud. 

Westward  of  ihe  Wellington  shales,  the  country  rock  is  a  rusty-brown  sand- 
lone.  This  sandstone  is  quite  similar  to  that  of  the  Dakota  bt^l  which  enters 
he  State  on  the  north  in  Washington  County,  and,  though  the  single  fossil, 
tryfkea  Pikktri,  which  1  have  thus  far  found  in  it,  is  insuflicieut  to  determine  its 
xact  age,  the  "ironstones  "  in  which  it  abounds,  taken  in  connection  with  the 
□own  geographical  distribution  of  the  Dakota  and  absence  of  Jura-trias  north- 
Hrard.  leaves  little  doubt  thai  it  belongs  to  the  Dakota,  and  as  such  we  shall  here 
Ktnsider  it.     On  this  view,  the  Dakota  member  of  the  Cretaceous  in  Kansas  cx- 

nds  in  a  1)«U  one  or  two  counties  in  width  from  Washington  County  southwest- 


'     III  HTi'ml   limlnni.NM   I  n)iiK>r«v«i)  Inrg*  trrti|ulii(1y  roiiTiiIi-rf  luiii|«  <A  i-ml  rliij    in  IhU 
Ctinnil*!"''*')*)^*)!-    "  I  r«'n<'3tl>«rei>rT«eMr,  JuilBc  Hlmmrint  hn«»|>oken  lo  nieuf  tliidtnit  alm- 
iamp'MinA.1  in  bulk  man  nrdtitftry  bnrrai.    TlioiWHru,  orconrtc  not  baald«r eloy,-  but  1  am 
■Wc  in  Bwoitnt  tor  ihoni  mx  pi'M«ii(. 
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ward  to  Rice,  and  thence  slightly  to  the  east  of  south,  pasnng  into  the  Indian 
Teiritory  mainly  from  Harper  County.  It  has  been  sbovn  by  Madge  to  tend 
an  arm  eastward,  along  the  divide  between  the  Kansas  and  Arkansas  Rirers,  id 
the  highlands  of  Morris  County  and  another  westward  into  Colorado  along  the 
latter  river,  by  whose  ancient  erosion  it  has  been  laid  bare.  In  the  southern 
tier  of  counties,  the  most  easterly  exposure  of  it  that  I  have  been  able  to  find  is 
at  Milan,  in  the  western  part  of  Sumner  County.  It  occurs  also  in  the  bedol 
the  Chikaskia  River,  Westwardly  of  this,  it  is  the  main  country  rock  as  faras  t>« 
Gypsum  Hills  (of  which  it  forms  the  base)  west  of  Medicine  Ixtdge.  It  has  also 
been  exposed  by  the  erosion  of  the  Mediciue  River  and  its  tributaries  at  least  u 
far  as  eastern  Comanche  County  and,  near  the  southern  State-line,  by  a  more 
extensive  erosion,  further  westward,  probably  into  southern  Ford  County.  I 
have  reason  to  think  that  it  will  be  ultimately  found  as  far  west  as  the  jnnction 
of  Crooked  Creek  with  the  Cimarron  River. 

In  travelling  by  carriage  from  Harper  to  Medicine  Lodge,  the  streams  ve 
found  to  be  quite  unlike  those  for  which  Kansas  is  so  generally  reputed.  Insteid 
of  the  slow  muddy  creeks  so  largely  characteristic  of  eastern  Kansas,  are  seen 
rapid  brooks,— veritable  brooks,  with  waters  limpid  as  crystal,  flowing  often  over 
beds  of  quartz  pebbles  which,  for  variety  and  beauty  of  colors,  would  challcDge 
comparison  with  New  England  itself.  The  origin  of  these  pebbles  is  not  far  to 
seek.  Capping  a  line  of  low  bluSs  of  the  Dakota  sandstone  (the  first  blufls  we 
have  met  in  travelling  westward  from  Harper),  which  extends  westward  from  a 
point  near  the  Harper- Barbour  boundary  westward,  we  shall  find  a  bed  of  con- 
glomerate, perhaps  a  foot  thick,  composed  of  these  same  colored  pebbles,  and 
in  the  very  act  of  liberating  those  pebbles  by  disintegration.  This  is  certainl; 
the  origin  of  a  part,  at  least,  of  the  pebbles,  and  is  probably  one  of  the  persist- 
ing members  of  the  tertiary  which  formerly  spread,  apparently,  over  the  entire 
region  in  Kansas  south  of  the  Arkansas  River  and  west  of  Sumner  County,  and 
whose  remnants,  chiefly  in  the  form  of  gravel  and  pebbles  mingled  with  the 
Dakota  sand,  may  be  found  in  Harper,  Kingman,  Reno,  Pratt,  Barber  and 
perhaps  other  counties.  Near  the  junction  of  Kingman,  Harper  and  Bar!)er 
Counties  has  been  dug  up,  at  a  depth  of  something  like  twenty  feet,  the  metatar- 
sal of  a  Pliocene  horse,  indicating  an  animal  of  good  size  and  with  the  peculiaritr 
of  very  uniqual  splints,  a  feature  not  known,  I  believe,  in  any  Tertiary  horse 
prior  to  the  finding  of  this  specimen.  This  is  undoubted  evidence  of  Tertiary 
for  this  region;  but  it  must  be  borne  in  mind  that  these  Tertiary  deposits  mayk 
modified  deposits,  and  if  this  is  the  case  the  conglomerate  above  mentioned  mij 
belong  to^the  Dakota,  as  indeed  may  be  the  case  in  either  event,  since  such  con- 
glomerates occur  in  the  Dakota  elsewhere. 

The  great  mass  of  the  Dakota  sandstone  is  friable.     It  appears  to  be  maioly 

the  lower  beds  that  afford  stone  of  sufficient  durability  for  building  purposes.    Ib 

the  region  about  Harper  there  is  a  considerable  quantity  of  stone  that  can  be  so 

in  the  vicinity  of  Attica  and  Sharon  a  few  thin  layers ;  and  from  there  wesl- 

jenerally,  very  little  indeed. 
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While  the  uonslones  are  exceedingly  abundant,  they  usually  contftin  su 
uch  silica  that  ihey  could  probably  noi  be  profitably  worked  for  iheir  iron,  even 
fcoaJ  were  at  band.  Some  specimens,  however,  are  nearly  free  from  silics. 
rhese  be»  a  striking  resembUnce  lo  bog-iron  ore,  and  it  is  possible  that,  could 
wal  be  discovered  in  close  proximity,  they  might  be  found  in  some  sections  in 
luiBcicnt  quantity  and  puriiy  to  pay  (or  workiug. 

Ucsidcs  the  concictions  of  iron  and  silicate,  others  of  lime  are  common  in 
much  of  the  sandstone.  These  iisuilly  have  one  side  convex  and  covered  with 
lodulat  protuberances,  the  other  showing  one  or  more  concavities  hiied  with 
imall  crystals  of  calcite. 

Whilk  the  concretions  of  iron  will  probably  yield  no  one  a  fortune,  ai  d  we 
ihould  not  look  even  for  farthing?  in  limestone  concretions,  these  plain  aggrega- 
ions  of  coramoD  minerals  are  promissory  nates  to  the  farmer  that  should  make 
lis  face  beam  with  joy  whenever  his  eye  falls  upon  them.  They  are  as  good  to 
im  as  gold  certificates,  for  they  tell  him  of  unstinted  gold  which  they  have 
ipread  before  him  and  which  shall  be  his  for  the  stooping  and  talting. 

Concretions  are  fornix  ' — often  about  an  organic  nucleus — where  their  com- 
loneni  onginally  existed  in  small  quantities  diffused  through  the  rock  in  which 
bey  occur.  Their  rationale  is  little  understood,  but  that  such  are  the  tondiiians 
»f  their  formation  is  a  matter  of  observed  fact.  Lime  and  iron,  theii,inadilTuscd 
lUte  and  in  small  quantities  once  existed  in  this  sandstone,  the  former  probably 
mingled  to  some  extent  with  traces  of  phosphates  and  sulphates.  It  is  plain  of 
Ihe  iron,  am  shown  by  the  color  of  the  sandstone,  and  is  doubtless  equally  true, 
f  less  evident,  of  the  lime  and  other  mio'ral  constituents,  that  they  are  but  partly 
xpresscd  by  these  concretions  and  that  they  arc  therefore  still  diiTused  through 
be  strata  to  gteatcr  or  less  extent,  and  so  in  the  soils  that  hare  resulted  from  its 
lecomposition. 

If  to  such  a  soil  have  been  added,  as  is  here   probable,  small   contributions 

om  the  gypsiferous  clayii  that  oiicc  uvcTlaid  the  sandstones,  and  still  later  from 

,hc  tertiary,  the  result  would  be  a  soil  of  uasupasscd  fertility  and  adapted  in  the 

tighcst  degree,  by  reason  of  the  porosity  and  capillarity  of  the  sand,  to  raise  large 

ver  ge  crops  with  a  small  average  rainfall,  and  to  withstand  dnmth  when  other 

ils  wi  uld  fail. 

Such  is  the  soil  of  the  Dakota  belt,  at  least  in  southern  Kansas,  Nor  could 
better  conibiiialion  of  iiiKredieiUs  be  found  (or  road-beds.  I  have  driven  be. 
ween  Harper  and  Medicine  Lodge  in  sunshine  and  in  rain,  and  have  found  the 
roads  neither  dusty  nor  muddy.  Indeed  dust  and  mud  are  well  nigh  impossible 
n  such  a  region,  except  where  some  "settle"  has  accumulated  an  undue  pro- 
NMTtion  of  lime  and  clay,  and  these  spots  .ire  small  and  the  mud  shallow. 

The  only  really  bid  jjorlionj  of  the  roads  arc  found  along  the  streams  where 
ihe  waters  have  washed  out  the  lighter  ingredients  of  the  soil,  leaving  the  sand. 
Here,  as  in  all  loose  sand  the  traveling  is  heavy. 

The  streams  of  this  region  are  mostly  without  appreciable  banks,  the  larger 
Joes,  and  many  of  the  smaller,  having  their  little  satid-hilb,  and  thus  aping  the 
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great  Arkansas,  with  whose  turbid  flood  tbetr  clear  and  sparkling  waten  are  ii 
marked  contrast. 

West  oi  the  Wellington  shales,  native  trees  soon  disappear  and  we  see  nodi- 
ing  worthy  the  name  of  a  tree  of  sponuneoas  growth,  save  one  lone  cottonwood 
and  a  small  clump  of  woods  in  a  ravine  far  nwth  of  the  "  trail,"  until  we  reach 
the  valley  of  the  Medicine  River.  Here  and  thoughout  the  great  calloo  systeoi 
tributary  to  this  river,  we  find  the  ravines  uniformly,  if  not  heavily,  timbend 
Now  almost  wholly  composed  of  deciduous  trees,  the  timber  in  these  ravines  odq 
embraced  many  red  cedars.  Especially  did  these  thrive  upon  the  slopes  of  the 
ravines  and  the  faces  of  the  bluBs,  and  many  of  them  were  of  great  size.  Tbef 
were  cut  down  by  the  early  settlers,  many  of  whom  would  have  starved  to  death, 
but  for  the  friendly  presence  of  the  cedars  and  the  buffiilo  bones,  which  it  is  said, 
they  hauled  to  Hutchinson  and  sold.  The  deciduous  trees  include  much  the  siAt 
species  as  occur  in  eastern  Kansas,  but  less  of  cottonwood,  while  elm  is  particu- 
larly abundant. 

Next  month  we  shall  give  some  account  of  the  great  gypsum  deposit  of  the 
Dakota  or  Benton,  which  lies  in  Barber  and  Comanche  Counties  and  which 
gives  to  Kansas  another  and  very  prominent  "  gypsiferous  horizon  "  which  his 
hitherto  escaped  the  attention  of  our  geologists;  together  with  a  brief  notice  of 
the  great  "Salt  Well "  of  Ford  County,  notes  on  some  striking  relief-features  of 
southern  Kansas,  and  notes  on  its  palaeontology  and  natural  history. 

\To  be  Continued.] 


MINERAL  BELTS  OF  THE  CONTINENT. 

PROF.   J.    VAN   CLEVE   PHILLIPj. 

Take  one  of  our  numerous  continental  railroad  maps  that  shows  the  iopo|- 
raphy  of  the  mountain  system  of  Sierra  Nevada,  Sierra  Madre  and  the  basin  be- 
tween ihem,  and  draw  a  blue  line  from  Alaska  along  the  great  watershed  of  the 
Rocky  Mountains  to  San  Luis  Potosi  in  Old  Mexico,  and  another  line  to  follov 
the  Sierra  Nevada  from  Van  Couver's  Island  to  Zacaiecas,  Make  these  lines 
one  half  inch  wide  with  a  camel's  hair  pencil.  In  the  State  of  Zacatecas  these 
mountains  come  together,  and  going  south  separate  and  form  the  vein  of  the 
basin  in  which  the  city  of  Mexico  is  located.  Going  farther  south  these  watei- 
sheds  again  come  together  in  the  State  of  Ozaca,  where  silver  and  gold  mines 
ire  found.  The  mountain  range  then  narrows  and  runs  single  through  Centnl 
merica  and  the  Isthmus  of  Panama. 

The  eastern  belt  crosses  the  Rio  Grande  where  that  river  bends  north  and 

jrms  the  Santa  Rosa  Mountain  Range  in  the  State  of  Coahuilla.     Along  this 

range  a  silver  vein  can  be  traced  for  loo  miles,  and  anthracite  coal  follows  the 

sjivfr  half  a  mile  distant  to  the  east.     What  are  known  as  the  Santa  Rosa  silver 

1  this  belt. 


MitfERAL  BELTS  OF  THE  COSTINE^T. 


68S 


Going  south  this  mountain  terminates  in  round  knobs  from  500  to  1,000  feet 
high  that  form  a  mountain  range  to  San  Luis  Potosi,  where  these  bolts  bisect 
each  other,  and  which  explains  the  great  silver  veins  woriced  by  the  Spaniards  in 
the  States  of  San  I.uis  Potosi  and  Zacateots. 

'riic  reader  will  now  have  in  his  mind's  c>x  these  two  great  silver  streams. 
that  reach  from  tichring  Straits  to  the  Isthmus  of  Panama, 

The  Sierra  Nevada  or  Pacific  Coast  Range  passes  into  Old  Mexico  in  the 
State  of  Sonora,  and  foUonring  the  coast  forms  the  Cordillera  or  Andes  of  th» 
continent. 

Between  these  mountain  ranges  at  the  south  is  the  high  basin  of  the  Citj'  of 
Mexico,  coming  north  the  Mexican  Desert  or  Bolson  dc  Mapimi,  which  at  its 
north  end  forms  the  San  Luis  Valley,  and  farther  riorth  the  basin  of  Uuh,  Ari- 
zona, New  Mexico,  Nevada,  Oregon  and  Washington  Territory,  10  Alaska. 

The  lines  must  follow  the  center  of  these  great  watersheds  in  their  sinuous 
and  serpentine  courses,  as  they  wind  around  at  the  heads  of  a  thousand  streams 
thai  flow  east  and  west,  and  form  the  headi  of  great  rivers  of  the  conlineni. 

A  line  on  the  west  side  of  the  Sierra  Nevada,  10  follow  the  local  watersheds 
and  centers  from  which  the  streams  radiate  from  Alaska  through  Oregon,  Cali- 
fornia, Sonora  to  El  Oro,  in  Durango,  Mexico,  and  frum  there  south  to  the  Isth- 
mus, ccvcTs  the  native  gold  and  silver  belt  of  the  continent.  This  belt  should 
be  colored  ycUow. 

In  1878,  in  going  from  Potral,  Mexico,  to  Inde,  a  dry  placer  gold  field  was 
crossed  seventy  miles  wide.  El  Oro  is  in  the  southern  part  of  this  field.  The 
head  waters  of  the  Nueces  and  Sistinc  Rivers  descend  from  the  Cordillera,  and 
run  east;  along  the  ribs  of  this  cluio  tlie  gold  bearing  quarti  veins  muit  be 
looked  for,  The  country  is  black  clay  slate  disrupted  by  granitoid  rock,  and  in 
geology  it  is  the  duplicate  of  the  California  gold  field. 

There  are  evidently  untold  millions  ol  dollars  in  the  dry  gulches  of  this  gold 
field,  and  all  that  is  needed  is  ditches  to  bring  the  water.  Here  is  an  opening 
for  a  large  number  of  our  floating  mining  population  to  invade  industrially  and 
peaceably  our  sister  Republic.  The  climate  is  good,  living  cheap,  and  gold  easy 
of  access,  to  be  worked  by  small  parties  with  their  individual  labor. 

This  is  one  of  the  Brst  steps  for  the  native  miner  to  study  up  practically  ;  the 
vein  system  of  the  silver  and  gold  fields  of  Mexico.  There  are  oiherComatocks, 
Silver  Kings,  Veta  Grandes,  and  native  silver  veins  as  found  at  Itatipilos  to  be 
opened  along  these  two  belts  and  in  the  basins  between  them. 

We  now  have  In  the  mind's  eye  the  silver  and  gold  framework  of  these  two 
mountain  ranges,  and  now  comes  the  embellishment  of  this  topographical  picture. 
Along  the  sides  of  these  mountain  ranges  and  in  the  great  basin  between  them, 
are  lesser  drainage  cenlert,  marked  by  conic  mountains  that  have  their  satellites 
or  lesser  conic  hills  around  them,  llicse  stand  as  sentinels  along  the  great  con- 
tinental divides,  as  the  Black  Hills,  Pike's  Peak,  I.eadvillc,  .Sfount  Uaridsoo. 
and  boofas  as  at  Parral,  Indc,  and  hundredii  of  otheis  from  the  Canada  line  to  the 
halls  of  the  Monts/umas.     These  outlying  knobs  are  the  lixed  stars  of  this  stellar 
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silver  and  gold  belt  Each  conic  mountain  and  its  secondary  knob  is  a  wibi- 
shed  for  an  individual  family  of  gold  and  silver-bearing  veins ;  but  a  small  pot 
of  these  stores  of  metal  has  yet  bees  toached.  This  latent  wealth  is  to  ftn 
the  banking  capital  of  the  people  of  the  future.  The  backs  of  quartz  vans  ud 
blossoms  on  them  looked  much  the  same  when  the  pyramids  of  Egypt  were  bdi| 
built  as  in  A.  D.  1500.  Each  atom  of  metal  in  these  veins  has  been  deposttd 
with  direct  reference  as  to  iu  drainage.  The  vein  system  was  seen  in  the  idol 
by  the  great  Architect,  and  each  atom  followed  its  elective  affinity,  discriinini- 
tive  power  of  attraction  and  bias,  and  laws  that  filled  these  atoms  in  the  van  sjs- 
tern  and  outlying  centers  and  basins  have  their  counterpart  in  the  human  mind 
The  geology  of  this  vein  system  is  now  all  written  in  the  "  great  stone  book;" 
nothing  can  be  added  or  uken  away,  but  only  transhited,  and  observing  e^or 
ers,  by  a  study  of  the  topography,  mineralogy,  geology  and  vein  system  of  thac 
great  belts  and  drainage  centers,  can  locate  the  undeveloped  Comstocks,  Silvtr 
Kings,  and  Veta  Grandes  of  the  future. — Mining  WoHd. 


WEST  VIRGINIA'S  TIN  MINES. 

It  is  not  generally  known  that  there  are  in  successful  operation  in  West  Vir- 
ginia two  tin  mines.  One  is  near  the  city  of  Huntington,  in  Cabell  County,  and 
the  other  about  five  miles  fiom  Grantsville,  in  Calhoun  County,  on  Laurel  River. 
Unfortunately  it  is  a  considerable  distance  from  a  railroad  and  on  very  bid 
ground  for  hauling.  The  Calhoun  County  mine,  which  is  the  most  extensive,  ii 
owned  by  State  Senator  T.  J.  Farnsworth,  of  Buckhannon,  this  State,  and  B. 
Ridgeway,  of  Staunton,  Va.  Two  years  ago  all  this  land  was  regarded  as  com- 
paratively valueless,  except  for  the  splendid  timber,  and  was  a  slow  sale  at  fiftf 
cents  an  acre.  The  same  property  is  now  held  at  hundreds  of  thousands  of  dol- 
lars. The  tin  is  practically  inexhaustible.  The  opening  of  the  mine  is  directly 
in  the  face  of  a  great  hill.  The  rock  is  extremely  hard,  and  blasting  and  drilling 
are  constantly  necessary.  The  product  is  of  a  bluish  gray  color.  Primitive  ma- 
chinery for  the  manipulation  of  the  ore  is  in  operation,  and  scores  of  curious  vis- 
itors daily  visit  the  place.  P.  B,  Wilson,  of  Baltimore,  assayed  the  ore,  and 
found  it  to  contain  42  per  cent  of  tin.  As  soon  as  the  necessary  arrangements 
can  be  made  smelting-works  on  an  extensive  scale  will  be  erected.  Eastern  cap- 
italists own  the  mine  in  Cabell  County.  It  is  believed  that  the  Calhoun  Countj 
vein  extends  miles  across  the  country  to  the  Great  Kanawha  River. 


THE  MEXICAN  TIN  FIELD. 

The  Tribune  of  Durango  reports  that  about  ninety  miles  northwest  of  that 
city  and  125  miles  from  the  station  of  Villa  Lerdo,  on  the  Mexican  Central  Rail- 
road, is  the  small  lown  of  Coneto,  with  about  1,000  inhabitants,  and  situated  in 
:he  center  of  the  tin  region  of  Mexico.     It  bears  traces  of  having  been  mucb 
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larger  in  size  and  a  very  prosperous  miniog  town.  It  lies  in  a  gulch  at  the  foot 
of  a  chain  of  mountains,  called  San  Francisco,  and  its  population  derived  and 
still  derives  its  living  chiefly  from  mining  and  smelting  tin  ores  found  in  the 
above  mountains.  The  San  Francisco  chain  is  one  of  the  lateral  branches  of  the 
main  chain  of  Rocky  Mountains,  and  is  about  loo  miles  in  length  and  from  forty 
to  sixty  miles  in  width.  Throughout  its  length  and  width  it  is  a  series  of  abrupt 
peaks,  rocky  canons  and  some  occasional  grassy  slopes  and  long  but  narrow  val- 
leys. The  whole  of  it  is  heavily  wooded  with  oak  and  pine,  but  is  almost  water- 
less, although  during  the  rainy  season  many  unfordable  mountain  torrents  are 
met  with  there,  and  the  grounds  offer  at  many  points  facilities  for  damming, 
where  a  short  dam,  if  built,  would  entrap  an  extensive  reservoir  or  a  series  of 
reservoirs  of  water.  Toward  the  southwestern  end  of  this  ridge  is  the  central 
point  of  the  Mexican  tin  region.  Its  extent  is  about  150  miles  in  length  and 
about  the  same  in  width. 

The  tin  ore  found  there  is  principally  red  and  black  cassiterite  of  extreme 
purity,  and  this  is  found  either  in  veins  which  fissure  in  all  directions  these  peaks 
and  their  slopes,  or  in  placers,  in  gulches  and  valleys  at  the  foot  of  the  peaks 
and  slopes.  As  the  foot  of  all  ridges  and  slopes  where  a  vein  exists,  a  placer  of 
tin  is  invariably  found.  Sulphuret  of  tin,  simitar  to  Cornwall,  England,  tin  stone, 
has  also  been  found,  but,  so  far,  only  in  one  point  of  these  mountains;  while 
arseniate  of  tin  and  also  very  finely  divided  red  ophite  of  tin  are  met  with  i;i 
many  of  the  numerous  veins  already  tapped.  The  massive  cassiterite  is  usually 
foupd  in  the  veins  in  continuous  streaks  of  various  widths,  the  ore  being,  of 
course,  easily  separated  from  its  gangue,  and  containing  from  70  to  80  per  cent  of 
metallic  tin.  The  veins  are  very  numerous,  and  although  many  of  them  are  cut 
into,  and  some  have  been  worked  quite  extensively,  it  is  a  certainty  that  only  a 
small  percentage  of  them  are  known  at  present,  and  a  great  many  more  could  be 
found  by  judicious  prospecting. 


PHYSICS. 


ELECTRICITY  AND  MAGNETISM. ^ 

PROF.  FRANCIS   £.    NIPHER, 

It  was  known  six  hundred  years  before  Christ  that  when  amber  is  rubbed  it 
acquires  the  powerof  attracting  light  bodies.  The  Greek  name  for  amber,  elektrvn, 
was  afterwards  applied  to  the  phenomenon.  It  was  also  known  to  (he  ancients 
that  a  certain  kind  of  iron  ore,  first  found  at  Magnesia,  in  Asia  Minor,  had  the 
properly  of  attracting  iron.     This  phenomenon  was  called   magnetism.     This  is 

I  Inlruductory  lo  lilt- cour«ei>(  LiBctiires  cm  Physli-a  al  Wiialilngtim  OulviTsUy,  at.  Louis 
Mlaaouri. 
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the  history  of  electricity  and  magnetiBm  for  two  thousand  yean,  during  which 
these  facts  stood  alone,  like  isolated  mountain  peaks,  with  tummits  touched  *id 
made  visible  by  the  morning  sun,  while  the  region  sarroanding  and  connectag 
them  lay  hidden  and  unexplored. 

In  fact  it  is  only  in  more  recent  times  that  men  could  be  found  poGsesn^ 
the  necessary  mental  qualities  lo  insure  success  in  physical  investigation.  Sooe 
of  the  ancients  were  acute  observers,  and  made  valuable  observations  in  descrip- 
tive natural  history.  They  also  observed  and  described  phenomena  which  ther 
saw  around  them,  although  often  in  vague  and  mystical  terms. 

Iliey,  however,  were  greatly  lacking  in  power  to  discHmioate  between  the 
possible  and  the  absurd,  and  so  old  wives'  tales,  acute  speculations  and  tmthfal 
observations  are  strangely  jumbled  together.  With  rare  excet>ttons  they  did  tM 
contrive  new  conditions  to  bring  about  phenomena  which  Nature  did  not  spon- 
taneously exhibit — they  did  not  experiment.  They  attempted  to  solve  the  ant- 
verse  in  their  heads,  and  made  little  progress. 

In  mediseval  times  intellectual  men  were  busy  in  trying  to  set  each  otbe 
right,  and  in  disputing  and  arguing  with  those  who  believed  themselves  to  be 
right  It  was  an  .era  of  intellectual  pugilism,  and  nothing  was  done  in  physics. 
Id  fact,  this  frame  of  mind  is  imcompatible  with  any  marked  success  in  scientific 
work. 

The  physical  investigator  cannot  take  up  his  work  in  the  spirit  of  coatto- 
versy ;  for  the  phenomena  and  laws  of  Nature  will  not  argue  with  him.  He  miui 
come  as  a  learner,  and  the  true  man  of  science  is  content  to  learn,  is  content  to 
lay  his  results  before  his  fellows,  and  is  willing  to  profit  by  their  criticisms.  In 
so  far  as  he  permits  himself  to  assume  the  mental  attitude  of  one  who  defends  a 
position,  in  so  far  does  he  reveal  a  grave  disqualiiication  for  the  most  useful 
scientific  work.  Scientific  truth  needs  no  man's  defense,  but  our  individual  state- 
ments of  what  we  believe  to  be  truth  frequently  need  criticism.  It  is  hard); 
necessary  to  remark  also,  that  critics  are  of  various  degrees  of  excellence,  and  ii 
seems  that  those  in  whom  the  habit  of  criticism  has  become  chronic,  are  of  com* 
paratively  little  service  to  the  world. 

The  great  harbinger  of  the  new  era  was  Galileo.  There  had  been  prophets 
before  him,  and  after  him  came  a  greater  one— ^Newton.  They  did  nothing  of 
note  in  electricity  and  magnetism,  but  they  were  filled  with  the  true  spirit  of 
science,  they  introduced  proper  and  reasonable  methods  of  investigation,  and  by 
their  great  ability  and  distinguished  success,  they  have  produced  a  revolution  in 
the  intellectual  world.  Other  great  men  had  also  appeared,  such  as  Leibnitz  and 
Huyghens ;  and  it  became  very  clear  that  the  methods  of  investigation  which  had 
borne  such  fruit  in  the  days  of  Galileo,  were  not  disposed  of  completely  by  his 
unwilling  recantation;  it  became  very  clear  that  the  new  civilization  which  «j 
dawning  upon  Europe,  was  not  destined  to  the  rude  fate  which  bad  overwhelmed 
the  brilliant  scientific  achievements  of  the  Spanish  Moors  of  a  half  century  before. 

Already  in  1580,  about  the  time  when  Galileo  entered  Pisa  as  a  student, 
itnrroughs  had  determined  the  variation  of  the  magnetic  needle  at  London,  and 
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iwe  h^rc  upon  the  screen  a  view  of  his  inslTument,  which  seems  rude  enough,  in 
compsiison  with  the  elaborate  apparatus  uf  our  limes.  The  first  great  work  on 
electriciiy  and  magnetism  was  the  '*  De  Magnete  "  of  (iilbert,  physician  of  Queen 
Elizabeth,  published  m  1600.  Galileo,  alreadjr  famous  in  Europe,  TCcogoized  in 
the  methods  of  invesilgiiiion  used  by  Gilbert  the  onci  which  he  had  found  so  fruit- 
ful aod  wrote  of  him,  "  I  extremely  praiEc,  admire  and  envy  ihb  author." 

Gilbert  made  many  interesting  contnbutiont  to  magnetism,  which  wc  shall 
,  notice  In  another  lecture,  and  he  also  found  that  sulphur,  glass,  wax  and  other 
bodies  share  with  amber  the  property  of  being  electrified  by  friction.  He  con- 
eluded  that  many  bodies  could  not  be  thus  clecirified.  Gray,  however,  found 
in  1 739  that  these  bodies  were  conductors  of  electricity,  and  his  discoveries  and 
experiments  were  explained  and  described  I*  the  president  of  the  Royal  Societj 
rhile  on  his  death  bed,  and  only  a  few  hours  before  his  death,  [f  precautions 
are  taken  to  properly  insulate  conductors,  all  bodies  which  differ  in  any  way, 
cither  in  ntniciure,  in  smoothness  of  surface,  or  even  in  tcmpciaturc.  are  appar- 
ently electrified  by  friction.  In  all  cases  Ihc  friction  also  produces  heat,  and  if 
the  bodies  rubbed  are  exactly  alike,  heat  only  is  produced. 

An  electrified  body  will  atlraci  all  light  bodies.  This  gutu  percha  when 
rubbed  with  a  cat's  skin  attracts  these  bits  of  paper,  and  this  ptth-ball,  and  this 
copper  ball;  it  moves  this  lon^  lath  balanced  on  its  centre,  and  deflects  this  ver- 
tical jet  of  water  into  a  beautiful  curve. 

If  a  conductor  is  to  be  electrified,  it  roust  be  supported  by  bad  conductors. 
This  brass  cylinder  standing  on  a  glass  column  has  become  electrified  by  friction 
with  the  cat's-skin.  My  assistant  will  stand  upon  this  insulating  stool,  ar>d  by 
stroking  his  hand  you  will  observe  that  with  his  other  hand  he  ran  attract  this 
suspended  rod  of  wood,  and  you  will  hear  a  feeble  spark  when  I  apply  my 
knuckle  to  his. 

liuKay,  of  Paris,  discovered  what  he  called  two  kinds  of  electricity.  He 
found  that  a  glass  rod  rubbed  with  silk,  will  rejicl  another  fclass  rod  similarly 
'rubbed,  but  that  the  silk  would  attract  a  rubbed  glass  rod.  We  express  the  facts 
in  the  well-known  law  that  like  electricities  repel  each  other,  and  unlike  attract. 
For  a  long  time  the  nature  of  the  distiocliona  between  the  two  electricities  wa.i 
not  understood.  It  was  found  later  that  when  the  two  bodies  arc  rubbed  to- 
gether they  become  oppositely  cIcctriRed,  and  that  ihe  two  eledricitiea  are  always 
generated  in  equal  quantity;  so  that  if  Ihc  two  bodies  arc  held  in  contact  after 
the  rubbing  has  ceased  the  two  electricities  come  together  again  and  ihc  electrical 
phenomena  disappear.  They  have  been  added  together  and  the  result  is  zero. 
Franklin  proposed  to  call  these  electricities  positive  and  negative.  These  names 
arc  well  chosen,  but  wc  ds  not  know  any  reason  why  one  should  be  called  p^i- 
tive  rather  than  the  other.  The  electricity  generated  on  glass  when  rubbed  with 
silk  is  called  positive. 

Let  us  now  examine  the  distinction  between  positive  and  negative  electrici- 
ties somewhat  more  closely,  aiding  ourselves  by  two  cases  which  are  somewhat 
analagous. 
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'IVo  *ir-iight  cylinders,  A  and  B,  cootain  air  at  ordinary  pressure.  Tte 
cylinders  are  connected  by  a  tube  containiDg  an  ait-pump,  in  such  a  way  thai 
when  the  |>umj)  is  worked,  air  is  taken  from  A  and  forced  into  B.  To  use  the 
Un^uai^e  ot  the  electricians,  we  at  once  generate  two  kinds  of  pressnre.  Tbe 
vessels  have  aii)iiired  new  properties.  If  we  open  a  cock  in  the  side  of  euiie 
vessel,  we  hear  a  hissing  sound.  If  a  light  body  is  placed  before  the  opening  ia 
A  it  would  be  attracted,  and  before  the  opening  in  B  it  would  be  repelled.  Not 
this  is  i.wly  rout^hly  analagous  to  the  case  of  the  electrified  bodies,  but  the  analogr 
will  nevertheless  aid  us  in  our  study.  If  the  two  vessels  are  first  connected  wiif. 
the  air,  and  then  closed  up  and  the  pump  is  set  to  work,  we  increase  the  pres- 
KUie  in  II  .tnd  diminish  the  pressure  in  A,  To  do  this  requires  the  expendituie 
of  i,  ^ludntiiy  of  work.  If  the  cylinders  are  connected  by  an  open  tube— a  coc- 
d»K'U>i  —the  difference  in  pressure  disappears  by  reasoa  of  a  flow  of  gas  from  od( 
vessel  to  the  other. 

If  wc  had  a  pump  by  means  of  which  we  could  pump  heat  from  one  bodf 
into  another,  starting  with  two  bodies  at  the  same  temperature,  the  temperamrt 
o(  one  body  would  increase  and  that  of  the  other  would  diminish.  If  we  kno 
ItKH  than  we  do  of  heat  we  might  well  discuss  whether  the  plus  sign  should  be 
H|>l>ticd  to  the  heat,  or  to  the  cold,  because  these  names  were  coined  by  people 
who  knew  very  little  about  the  subject  except  that  these  bodies  produce  differen; 
ht'D'iAiions  when  they  come  in  contact  with  the  human  body. 

Furthermore,  we  find  that  whether  the  hand  is  applied  to  a  very  hot  body, 
tit  to  ii  very  cold  body,  the  physiological  effect  is  the  same.  In  each  case  tht 
tm:iiic  is  destroyed  and  a  burn  is  produced.  Shall  we  now  say  that  this  burn  h 
|iniiliirc(!  by  an  unusual  fiow  of  heat  from  the  hot  body  to  the  hand,  or  from  the 
Ii.mhI  ki  the  cold  body,  or  shall  we  say  that  it  is  due  to  an  unusual  flow  of  cold 
(imn  ilic  cold  body  lo  the  hand,  or  from  the  hand  to  the  hot  body? 

1  ,oni<'iilly  these  expressions  are  identical ;  still  we  have  come  to  prefer  one  of 
llicin.  It  is  because  we  have  learned  that  in  those  bodies  which  our  fathers 
iHllril  hoi,  the  particles  are  vibrating  with  greater  energy  than  in  cold  bodies, 
Iti4l  wc  ]irefer  to'say  that  heat  is  added  and  not  cold  subtracted,  when  a  cold 
body  becomes  less  cold. 

Now  to  "come  back  to  our  electrified  bodies.  Let  us  suppose  that  this  gutii 
pcrchii,  and  this  cat's-skin  are  not  electrified.  That  means  that  their  electrical 
condition  is  the  same  as  that  of  surrounding  bodies.  Let  us  also  suppose  that 
lliitir  thermal  condition  is  the  same  as  surrounding  bodies,  ourselves  included" 
that  is  they  are  neither  hot  nor  cold.  We  express  these  conditions  in  other  words 
hy  naying  that  the  bodies  have  the  same  electrical  pekntial,  and  the  same  tern- 
[lerature. 

Temperature  in  heat  is   analagous  to   potential  in   electricity.     As  soon  as 

adjacent  bodies  are   at  different  temperatures,  we  have   the    phenomena  which 

reveal   lo   us   the  existence  of  heat.     As  soon  as  adjacent  bodies  have  differen! 

■•ctrical  potentials,  we  have  the  phenomena  which  reveal   the  existence  of  el«- 
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tricity.  As  soon  as  adjacent  regions  in  the  air  are  at  different  pressures,  we  have 
phenomena  which  reveal  the  existence  of  air. 

Bodies  all  tend  to  preserve  the  same  temperature  and  also  the  same  electrical 
potential.  Any  disturbances  in  electrical  equilibrium  are  much  more  quickly 
obliterated  than  in  case  of  thermal  equilibrium,  and  we  therefore  see  less  of 
electrical  phenomena  than  of  thermal.  In  thunder  storms  we  see  such  disturb- 
ances, and  with  delicate  instruments  we  find  them  going  on  continuously. 
Changes  in  temperature  occurring  on  a  large  scale  in  our  atmosphere,  occurring 
in  these  gas  jets,  in  our  fires,  in  the  axles  of  machinery  and  in  thousands  of  other 
places,  are  so  familiar  th«t  we  have  ceased  to  wonder  at  them. 

If  we  rub  these  two  bodies  together,  the  potential  of  the  two  is  no  longer 
the  same.  We  do  not  know  which  one  has  become  greater,  and  in  this  respect 
our  know'edge  of  electricity  is  less  complete  than  of  heat.  We  assume  that  the 
gutta  percha  has  become  negative.  If  we  now  leave  these  bodies  in  contact  the 
potential  of  the  cat's  skin  will  diminish  and  that  of  the  gutta  percha  will  increase 
until  they  have  again  reached  a  common  potential — that  of  the  earth.  As  in  the 
case  of  heat  and  cold,  we  may  say  either  that  this  has  come  about  by  a  flow  of 
positive  electricity  from  the  cat's-skin  to  the  gutta  percha,  or  by  a  flow  of  nega- 
tive electricity  in  the  opposite  direction,  for  these  statements  are  identical. 

In  case  of  our  gas  cylinders,  the  gas  tends  to  leak  out  of  the  vessel  where 
the  pressure  is  great,  into  the  vessel  where  it  is  small.  The  heat  tends  to  leak 
out  of  a  body  of  high  temperature  into  the  colder  one,  or  the  cold  tends  to  go  in 
the  opposite  direction.  Similarly,  the  plus  electricity  tends  to  flow  from  the  body 
having  a  high  potential  to  the  body  having  a  low  potential,  or,  the  minus  elec- 
tricity tends  to  go  in  the  opposite  direction. 


FATIGUE  OF  METALS. 

For  fourteen  years  State  Geologist  Collett,  of  Indiana,  has  been  experiment- 
ing upon  a  theory  that  the  best  of  iron,  when  subjected  to  continuous  strain, 
would  undergo  changes  in  its  structure  which  would,  after  a  lime,  render  its  use 
dangerous,  and  that  these  structural  changes  were  the  explanation  of  many  other- 
wise inexplicably  accidents,  particularly  to  railway  bridges.  He  has  lately  under- 
taken a  sysfematic  investigation,  which  has  resulted  in  the  confirmation  of  his 
theory.  For  experiment  he  took  from  the  Wabash  dam,  at  Delphi,  a  number  of 
bolts  and  spikes,  which  were,  when  the  dam  was  constructed,  of  the  best  quality  of 
malleable  bar  iron,  as  is  shown  by  the  battering  of  the  head  when  they  were  put 
into  the  structure.  Of  these  bolts  and  spikes  he  found  that  seventy  per  cent  of 
the  whole  number  were  as  weak  as  cast  iron,  while  ninety  per  cent  of  those  which 
were  near  the  bottom  of  the  dam  were  worthless ;  yet  of  those  which  were  rotten, 
the  tips  where  inserted  in  immoveable  rocks  were  fibrous  and  strong.  When 
broken  they  showed  polished  ends  to  the  connecting  fibers,  indicating  that  the 
continued  vibrations  of  many  years  had  polished  and  rounded  the  points  of  fibrous 
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structure.  A  similar  effect  is  foand  in  '*  the  partings,"  or  "  horsebacks,"  in  coal 
mines,  which  become  polished  and  striated  by  the  coatioaoua  quiver  and  rootioD 
of  the  crast  of  the  earth. 

Dr.  Collett  says  that  all  car  axles,  after  a  reasonable  run,  become  crystaliieil 
two-thirds  of  the  length  from  the  hub  and  one-third  from  the  outside  extremity, 
rendering  them  worthless.  On  one  Indiana  railroad  bridge  he  found  that  the 
bottom  parts  of  the  vertical  strain  pieces  were  crystalized  for  from  two  to  foarfeet 
in  length,  and,  as  a  precaution  against  what  would  inevitably  have  caused  i 
great  catastrophe,  they  were  replaced.  The  matter  is  one  of  great  interest  to 
railways,  and  the  specimens  which  Dr.  Collett  has  collected  in  his  experimcnu 
are  to  be  sent  to  the  Stevens  Institute  of  Technology,  where  an  investigation  of 
the  subject  has  been  in  progress  for  years  by  a  scientist  connected  with  the  Insti- 
tute. — Boston  Journal  of  Commeret. 
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A  PAPER  ON  NEW  MEXICO. 

FLORA   ELLICE  STEVENS. 

I  am  tempted  to  write  a  slight-sketch  of  the  history  of  this  new  aod  yet  old 
territory,  not  because  I  imagine  that  I  am  in  any  wise  competent  for  such  an  at- 
tempt, for  New  Mexico  has  one  of  the  most  interesting  pasts  of  any  part  of  the 
Union,  but  that  I  would  like  her  to  have  more  of  an  audience  in  the  recital  of  her 
history  than  she  perhaps  has  had,  and  such  an  one  the  Review  furnishes  me. 

Mew  Mexico  is  even  to-day  but  semi-American;  the  laws  are  published  in 
Spanish  as  well  as  English,  four-fifths  of  the  population  speak  the  former — adult- 
erated to  be  sure — the  Pueblos,  the  Plazas,  the  old  Spanish  names  yet  linger, 
and,  excepting  perhaps  Louisiana,  she  is  the  most  foreign  quarter  of  the  United 
States- 

Twenty-five  years  wilt  radically  alter  this,  the  Senors  Dorsey  and  Ingersoll 
with  their  Palo  Blanco  cattle  companies  are  going  to  push  out  the  Mexican,  that 
is  the  Mexican  as  Mexican;  but  as  yet  the  delightful  romantic  antique  flavor 
hangs  about  her.  One  sees  the  remnant  of  the  Pueblos  casting  their  pottery  in 
the  ancient  forms  ;  the  descendants  of  them  who  followed  Cortez  mingling  with 
the  fairer-countenanced  Americanos. 

When  is  mentioned  in  Mexican  history  the  Indians,  it  is  not  the  Indians  u 
commonly  denominated  but  the  Pueblo  aborigines  that  are  considered,  the  an- 
cient native  race,  or  races,  who  were  far  above — ^in  intelligence  and  civilization— 
the  red  men  who  bear  their  title.  A  few  of  their  descendants  still  exist,  dwelling 
in  their  pueblos  in  the  ancient  commune  way.     It  is  with  these  Indians,  nov 
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[classed  together  aa  the  Pueblo  Indians,  or   more  properly  the  Indians  of  the 
sblos,  that  (he  history  of  New  Mexico  commences. 

Cabeza  dc  Vaca,  the  first  European  who  visited  New  Mexican  territory, 
[Ibimd  it  in  the  possession  of  communities  who  were  very  different  from  the  no- 
Iniadic  tribes  further  eau,  who  lived  in  substantial  houses,  cultivated  the  soil,  raised 
Icatllc,  spun  cotton,  and  were  in  many  respects  like  the  followers  of  Monieziima 
[Bt  the  south.  They  were  comparatively  an  oasis  amid  the  desert  of  iftuvant 
[tribes  that  stretched  about  them  either  way.  I)e  Vaca  had  seen  no  grain  through- 
[out  all  Texas,  but  so  soon  as  he  reached  New  Mexico  he  found  fields  of  corn, 
>eans,  pumpkins  and  calaba&as  ;  speaks  of  annole  root  used  for  soap,  of  the  io- 
labitants  wearing  shoes  of  leather,  etc.;  certainly  a  creditable  degree  of  civitiza* 
llion. 

To-day,  archacologically  considered,  the  ancient  races  are  generally  classed 

3geiher  as  Aiiecs— so  named  from  Aztlan,  the  country  of  the  Gulf  of  California, 

7m  which  the  Astecs  came.     In  reality  there  were  several  tribes,  the  most  itn- 

>rtani  of  which  were  the  Tonliecs  or  Toltccs,  the  Acolhues,  and  the  Aztecs, 

|.who  at  different  periods  migrated  from  their  old  homes  and  settled  in  the  fertile 

rtions  of  what  is  now  Mexico. 

The  Totiecs  le(^  their  home  in  the  nonhwest  at  Huehiietlapalian,  in  the  year 

Tccpiitl,  which  is  held  by  some  to  be  596,  by  some  594.  K.  D.     They  traveled 

DOthward  for  about  a  century,  living  a  nomadic  life,  and  remaining  but  a  few 

fears  in  a  place.     According  to  Ysidro  R.  Gondra  they  after  these  wanderings 

BUled,  and  founded  a  city  not  far  from  the  ptesent  site  of  Mexico  named  Tolam 

Tula,  which  became  the  capital  of  their  counir}-. 

Between  these  and  the  Acolhiians  came  the  Chichimccas,  who  were  more 
rbarous,  and  by  some  arc  supposed  to  be  the  cUff-dwcllcrs,  as  ihcy  built  [>o 
louses  but  lived  in  caves. 

Afterwards  came  the  AeoIhuK  from  Tinoacolhuacan,  which  was  near  .Ama. 
juemecan,  the  home  of  the  Chichiraecas.  Their  princes  married  the  daughters  of 
lie  king  of  the  latter,  Xoioti,  and  for  a  time  ruled  the  Mexico  country. 

The  Aatecs  left  Aatlan,  according  to  Goiidra,  m  1044;  to  Baron  Von  Hum- 

aldt,  tojS;  to  Clsvigero,  117c.     The  latter  omits  in  his  accounts  two  Mexican 

snturies,  or  104  years  — a  Mexican  century  consisting  of  fifty-two  years — which 

probably   accounis  for  the   wide   difference  in   the  siaicments  of  the  historians. 

heir  jouroeyings  were  most  interesting.     They  at  length  reached  the  Casas 

ipadesin  Chihuahua,  where  isatarge  communistic  building  still  remaining,  three 

Itoriesin  height,  with  Ihe  entrance  as  in  the  New  Mexico  pueblos,  on  the  second 

loor,  which  is  reached  as  is  theirs,  by  ladders. 

The  quite  celebrated  sheet  of  hieroglyphics  mentioned  by  Careri  represents 
|the  travels  of  the  Astccs  from  Aztlan  to  Chapultepec.      It  was  a  piece  of  maguey 
iper  thirty-three  inches  by  twenty-one.      In  hieroglyphics  were  depicted  a  flood, 
which  a  dove  was  seen,  butonly  one  man  and  one  woman  were  saved.     Their 
larch  is  described  "from  the  place  of  flamingoes,"  "  through  the  place  of  grot- 
B,"  etci  till  at  length  ihcy  arrived  at  Chapultepec  in  1145,  where  the  legend 
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says  an  eagle  they  uw  perched  upon  a  cactus — which  is  to-day  the  design  npot 
the  Mexican  coat-of-arms — induced  them  to  stop  upon  that  spot  and  build  tba 
capital  there. 

It  is  presumed  that  New  Mexico  was  settled  by  detachments  from  the  Tohec 
and  Aztec  emigrations,  who  remained  in  the  country  and  finally  became  isobttd 
from  their  kindred,  and  at  length  were  gradually  surrounded  by  barbarous  tribes, 
among  whom  they  presented  the  curious  picture  of  a  semi-civilixed  race,  loao^ 
however,  none  of  their  thrift  and  intelligence,  while  preserving  their  aodeot 
faith  after  the  lapse  of  years, 

■  Their  traditions  relate  to  their  protection  by  Montezuma,  who  according  to 
them  taught  them  to  build  their  terraced  dwellings,  estufas,  and  to  keep  boraii^ 
the  sacred  fires.  They  called  themselves  the  Children  of  the  Sun,  with  which 
luminary  Montezuma  was  held  also  to  be  identical.  Montezuma,  however,  bnol 
to  be  confounded  with  the  king  whom  Cortez  deposed,  but  was  their  God,  thai 
venerated  mythical  hero,  the  kings  taking  his  title. 

During  ail  the  changes  in  the  governments  of  New  Mexico  the  Pueblos  hare 
always  conducted  their  own.  Their  principal  officer  is  a  cacique,  who  is  elected 
for  life,  to  whom  all  disputes  are  referred,  and  whose  decisions  are  ever  peaceabty 
accepted.  As  Prince  says  "  What  gives  special  interest  to  the  pueblo  dwellings 
is  that  nowhere  else  on  the  continent  are  buildings  inhabited  precisely  as  tber 
were  when  Columbus  discovered  America.  In  several  instances,  as  at  Taos  vA 
in  the  western  pueblos,  the  people  are  living  in  identically  the  same  houses  thai 
were  then  occupied." 

When  the  Spaniards  entered  New  Mexico  there  were  four  different  tribes 
among  these  Indians,  whose  language  was  totally  distinct,  so  that  those  of  one 
pueblo  could  not  understand  the  tongue  of  another,  which,  perhaps  but  twenty-five 
miles  away,  is  belonging  to  another  group ;  which  is  true  of  those  existing  to  day. 
The  groups  at  the  time  of  De  Vaca  were  the  Teguas,  Queres,  Piros,  and  Tanos. 
The  Zuni  and  Jemez  Indians  are  probably  descendants  of  the  Moqui.  At  tht 
time  of  the  settlement  by  the  Europeans  there  was  in  these  communities  a  popu- 
lation estimated  by  various  writers  as  from  1 50,000  to  300,000  souls.  One  strange 
thing  about  the  languageof  these  tribes  is  that  with  the  Teguas  the  words  are 
principally  monosyllabic,  among  the  Ineres  dissyllabic,  while  the  others  couid 
only  express  the  meaning  of  the  commonest  objects  by  words  of  astounding 
length,  I  quote  from  Prince  this  example  of  the  word  "earth."  "In  Queres  it 
is  hah-als,  in  Tegua  nah,  in  Piros  pah-han-nah,  in  Jemez  dock-ak,  in  Zuni  auieck- 
nam-nay."  The  Tanos  today  are  all  extinct,  but  the  Indians  of  the  Jemez  and 
Zuni  tribes  may  be  added,  making  five  instead  of  the  original  four,  each  preserv- 
ing its  original  tongue,  and  so  unlike  are  they  that  the  different  pueblo  nation- 
alities when  addressing  one  another  use  the  Mexican /oll^U'  for  a  common  mode 
'J  apeech. 

To  Alvah  Nufiez  Cabeza  de  Vaca,  a  Spaniard,  belongs  the  honor  of  being 
loubtedly  the  first  white  man  to  ever  step  upon  New  Mexico's  territory.    His 
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joarney  was  so  full  of  roraaotic  aod  yet  perilous  adventures,  that  I  regret  I  can- 
not within  the  limits  of  this  article  give  an  extended  account  of  it. 

De  Vaca  accompanies  Narvaez  in  his  expedition,  which  sailed  from  Spain 
June,  1527,  the  object  of  which  was  the  discovery  of  new  lands  to  be  taken  in 
the  name  of  the  King  of  Spain,  the  subjugation  of  the  natives,  and  principally 
the  discovery  of  gold  and  precious  metals,  the  great  aim  of  all  the  transatlantic 
adventurers  of  that  time.  Of  this  expedition  De  Vaca  was  appointed  treasurer. 
When  they  arrived  off  the  coast  of  Florida  a  number,  including  the  Governor  Nar- 
vaez and  De  Vaca,  landed  and  commencing  an  inland  journey — contrary,  how- 
ever, to  the  wishes  of  the  latter — in  search  of  provisions,  of  which  they  were 
growing  scarce,  and  a  better  port  of  entrance  for  their  ships,  became  separated 
from  the  others  of  whom  they  never  heard  further.  After  experiencing  every  form 
of  privation,  being  reduced  in  numbers  by  death,  and  the  separation  consequent 
upon  the  dispersement  of  different  expeditions  which  were  never  more  heard  of, 
De  Vaca  and  two  companions  found  themselves  alone  in  a  country  of -which  they 
knew  neither  breadth  nor  length,  among  a  hostile  people.  For  six  years  they 
were  held  as  slaves  by  the  Indians,  and  subjected  to  every  species  of  want  and  abuse. 
They  had  gradually  wandered  westward  until  at  this  stage  they  were  probably  in 
what  i^  now  Texas.  By  their  superior  knowledge  of  medicine,  however,  they 
were  enabled  to  effect  many  cures  among  the  Indians,  and  at  length  came  to  be 
looked  upon  with  respect  and  reverence.  They  had  now  been  absent  from  Spain 
over  seven  years, 

De  Vaca,  who  was  the  leading  spirit  had  constantly  in  view  the  escaping  and 
reaching  the  Spanish  settlements  in  Mexico,  which  he  presumed  to  be  near. 
Therefore  they  were  constantly  stealing  away  from  one  tribe  to  another.  They 
performed  many  cures,  and  did  not  neglect  their  religion,  but  baptized  and 
blessed  those  who  came  to  them  for  treatment,  and  so  left  for  themselves  a  name 
among  the  Indians  that  Spaniards  coming  afterwards  found  held  in  high  regard 
among  the  aboriginal  traditions. 

They  traveled  northwesterly,  and  it  is  comparatively  easy  to  make  out  the 
first  point  where  they  reached  New  Mexico,  from  the  narrative  given  by  De  Vaca 
himself  to  the  Spanish  king  upon  his  return  to  his  country.  He  speaks  at  this 
place  of  entering,  a  country  of  "settled  habitations,"  undoubtedly  the  pueblos, 
which  would  at  once  strike  the  European  as  different  from  the  tents  of  the  no- 
madic  tribes. 

This  was  in  1535,  which  may  be  received  as  the  date  the  first  European 
entered  on  New  Mexican  soil. 

De  Vaca  calls  this  the  "cow  nation,"  as  they  raised  large  herds  of  these 
animals,  and  speaks  in  his  chronicle  not  merely  enthusiastically  of  their  civilized 
habits,  and  gives  the  minutiae  of  the  structure  of  their  dwellings,  but  of  their  finer 
physical  proportions  and  superior  intelligence  to  other  Indians. 

De  Vaca's  history  is  so  admirably  accurate,  and  free  from  exaggeration  that 
his  route  may  be  traced  without  much  difficulty,  the  rivers  and  ranges  named, 
even  the  very  pueblos  distinguished. 
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His  reaching  New  Mexico  seems  to  be  the  turaing-point  for  his  long  ud 
perilous  wanderings ;  he  was  well  treated  by  the  Indians,  and  soon  heard  nmun 
of  the  Spaniards  which  led  him  to  turn  his  steps  south,  and  in  1536  to  reach  the 
goal  of  hu  hopes,  with  his  companions,  the  City  of  Mexico ;  whence  they  »- 
barked  for  Spain,  which  they  gained  ten  years  after  the  fated  expedition  had  left 
it  to  conquer,  as  they  fondly  expected,  a  new  country  across  the  seas. 

But  Alvah  Nutiez  Cabeza  de.Vaca  had  won  one  title,  which-  as  she  growi 
in  wealth  and  fame  will  be  one  for  history  to  value :  i.  e.  Thefint  white  mam  u 
st^  on  New  Mexico's  soil. 

\Tobe  CottHnwd.'\ 


THE  UNITED  STATES  AS  IT  WAS  IN  1780;  AS  IT  IS  IN  1880;  AMD 
WHAT  IT  WILL  BE  IN  1980. 

E.    A.    HICKMAN. 

There  is  no  problem  likely  to  be  presented  to  the  statesmanship  of  our 
country  in  the  next  century,  that  requires  as  much  deep  analyzing  wisdom  as 
the  one  that  demands  homes  and  employment  for  the  young  men  and  women 
who  are  forming  so  vast  a  proportion  of  our  population.  To  see  this  subject  u 
it  advances  and  increases  in  importance  and  magnitude  we  must  look  into  the 
past  and  present,  and  from  them  anticipate  the  future. 

I  will  give  the  population  of  the  United  Sutes  in  1 780  and  at  the  various 
decades  since,  with  the  per  cent  of  increase  in  each  period  of  ten  years  : 

Fupulatton.  Qaln,  per  cent. 

1780 3,070,000 

;79o 3,930,000  28 

1800 5,308,000  35 

181O 7,240,000  33,4 

i8zo 9,659,000  33.2 

1830 13,866,000  32.6 

1840 17,069,000  35,8 

1850 23,192,000  35.ili 

i860 31,443,000  24 

1870 38,978,000  34.3 

i88o 50,156,000  30 

In  the  century  past  the  population  has  increased  at  an  average  of  33  per 
cent  compounded  every  decade.     In  that  century,  too,  that  population  had  hard- 
ships and  impediments  to  surmount  that  may  not  impede  progress  or  delay  the 
increase  of  the  next.     In  that  century,  the  active  and  inventive  mind  of  the 
•can  mechanics  and  scientists  has  invented,  and  constructed,  and  patented 
o  improvements  on  the  old  order  of  things,  that  the  burthens  and  labors  of 
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life  may  be  leu  oppressive;  and  of  these  all  shops,  fanns.  offices,  stores,  mills, 
[boats,  and  railroads  bear  valuable  rritits,  anil  these  classes  of  our  citizenship  have 
[removed  many  hardships  and  privations;  and  ihose  coimoon  to  the  beginning  of 

ihe  period  mentioned,  are  unknown  to  those  who  live  in  the  Uler  fears. 

In  the  begiaoing  of  that  period,  and  from  that  on  till  now,  the  United  States 
[Oovemmeni  has  had  a.  vn.<it  domain  of  public  lands  for  all  who  wanted  farms; 
[and  liberal  provisions  were  granted  to  cverf  one  who  chose  to  locate  on  vacant 
*laad.  Thus  from  any  over-crowded  locality  the  excess  simply  flowed  into  this 
^  vast  tcrrttotf  of  unimproved  land,  and  in  a  few  years  where  there  had  l)een  ap|>ar- 

BDtly  a  barren  w»ste,  there  sprang  up  States  with  all  the  necessary  fuDClioos  of 
[like  governments  a  hundred  years  older. 

To-day  the  area  of  the  United  Slates  is.  .  .  .  3,110,061 
square  mile^  exclusive  of  the  Indian  Territory.  70,600 
And  of  Alaslia  , 720,000 

This  first  area  will  equal  a  square  whose  sides  are   1,764   ntitcs  long.     This 

.  eitensive  expanse  lias  been  nearly  all  taken  up  by  private  individuals,  and  but 
little  more  is  left  for  the  pioneer. 

What  is  now  before  the  statesmen  of  our  country  for  their  prime  considers- 

ttion  ?     It  is  this :     How  shall  the  vast  increase  of  our  next  century  (tf  it  be  in 

'  proportion  to  the  last  in  per  cent)  be  supplied  with  homes  and  honest  employ- 
ment ?     These  are  necessary  10  the  individual  and  the  family ;  to  hold  them  up  in 

Ifelf-respect,  and  keep  them  on  an  elevated  plane  of  citizenship  where  childhood 

I  and  youth  can  be  re.ired  into  maturity,  pure,  noble,  and  grand,  as  Ood  wanted 
Man  to  bci  then  with  the  viHi  to  labor,  and  (he  f>ia<t  to   labor,  he  can   go  on  in 

I  obedience  to  the  Divine  Command  and  live,  and  grow  in  mind  and  morals  and 
perfect  himself.     How  much  %\>2.zt per  capita  will  the  ending  of  the  next  century 

Ldemaod  ? 

The  3,070,000  population  of  17S0  has  grown  in  one  hundied  years  to  50,- 
'  1 56,000  and  has  extended  from  the  confines  of  the  thirteen  AiUntic  States  con- 
taining an  area  of  Soo,ooo  square  miles  to  one  of  3,110,061  miles,  and  embracing 

[thirty-eight  Slates  and  seven  territories,  all  politically  organized  to  furnish  their 
ciiizeno  wiih  the  benefits  of  civil  government  and  such  guarantees  as  wilt  enable 
families  to  rear  their  children  with  judicious  efforts  lo  honorable  and  respectable 
man  and  womanhood.  Then  if  the  3,070,000  population  of  1780  make  an  in* 
crease  to  50, 156,000  in  a  centuiy,  that  last  number  in  the  next  century  will  reach 
at  the  same  ratio  of  incrca.se  35>,ooo,odo  of  people. 

What  provisions  must  be  made  for  this  enormous  population?  It  must  be 
supplied  with  honest  respectable  labor  to  keep  it  above  the  niinous  sinkf  of  vice, 
and  to  supply  food,  raiment  and  house-room.     How  can  that  labor  be  applied 

[ID  supply  these  necessaries? 

In  the  variouK  manufacturing  departments  now  in  operation  by  the  use  of 

'  the  iropmved  machinery  before  alluded  to,  an  over-supply  is  now  on  the  market. 
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aod  dealers  say  there  is  but  little  profit  in  their  trade.     The    farmer  complaim 
that  his  productions  do  not  pay  interest  on  his  investment  and  for  his  labor. 

The  mechanic  says  his  labor  during  the  summer  and  fall  months  docs  not 
supply  him  with  funds  to  sustain  his  wife  and  children  during  the  idle  di^ 
of  winter,  and  the  day  laborer  often  suffers  for  the  necessaries  of  life  when  sum- 
mer and  fall  work  has  past.  If  that  be  the  condition  of  our  population  of  to-da^, 
what  must  it  be  a  hundred  years  hence  ? 

American  citizenship  of  the  nineteenth  century  is  unlike  the  social  conditun 
of  any  former  populace  known  to  history.  In  other  periods  that  have  gone, 
there  was  an  alliance  demanded  by  the  land-owner,  and  granted  by  the  pleblu, 
who  felt  his  inferiority  because  he  was  not  an  owner  of  land,  and  sut^ect  to  the 
wilt  of  him  who  was. 

A  widely  different  state  of  things  exists  here;  in  the  hundred  years  past, 
American  thought,  American  character,  American  freedom,  all  have  been  mlb- 
vated  into  an  unity,  and  become  an  object  which  so  many  of  the  rising  generatiin 
are  seeking  to  attain. 

It  is  this  freedom, — this  effort  to  rise, — this  persistent  and  logical  thoogbi 
of  the  young  and  laboring  classes  that  have  given  our  government  some  <rf  in 
wisest  and  best  men.  Our  great  systems  of  internal  improvements  ha*e  been 
built  by  the  capital  made  by  the  energies  of  the  country-raised  boyhood,  and 
some  of  the  finest  works  of  civil  engineering  are  from  the  same  class,  and  idtcd- 
tions  that  have  revolutionized  the  commerce  and  civilization  of  the  world  hi*e 
grown  out  of  the  same  class  of  mind.  Nothing  so  loudly  proclaims  the  value  of 
boyhood  effort  as  the  successes  that  have  rewarded  many  citizens  in  every  com- 
munity. 

But  these  vast  demands  for  skill,  and  energy,  and  capital  are  ceasing.  The 
railroads  have  been  built;  the  streams  have  been  bridged,  the  saw-mills  hive 
been  constructed  and  worked  up  the  forests  into  lumber;  the  flauring-mills  are 
more  than  able  to  grind  up  the  wheat  production.  The  towns  and  cities  have 
an  over-supply  of  dealers  in  all  branches  of  trade.  The  farmers  are  all  supplied 
with  buildings,  and  that  most  profitable  and  useful  class  of  works  known  as  agri- 
cultural machinery  has  supplied  all  previous  necessities,  and  there  is  enough  left 
to  furnish  the  future-demand  for  five  years.  Where  now,  with  all  demands  sup- 
plied and  enterprises  comparatively  finished,  must  the  young  men  and  womea 
look  for  such  work  as  will  supply  the  wants  of  life  and  give  such  vitalizing  influ- 
ences to  the  germs  of  true  greatness,  as  will  elevate  them  above  the  degrading 
effects  of  idleness? 

This  freedom  of  American  thought  has  in  so  short  a  time,  worked  such 
wonderful  results  and  created  such  vast  supplies,  that  it  has  to  stop  and  ask 
"What  must  I  do  next?"  Cannot  some  man  of  broad,  perceptive  thoughts  rise 
and  answer  the  enquiry,  before  the  problem  becomes  entangled  with  other  issues? 

Independence,  Mo.,  February  23,   1885. 
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THE  RENAISSANCE  IN  ITALY. 

WILLIAM    SHIl^LDS    LISCOMB. 

The  fervor  which  had  previously  been  felt  by  individuals  now  permeated 
society,  A  sense  of  the  importance  of  culture  took  complete  possession  of  Italy. 
It  had  come  slowly  and  uncertainly,  as  a  morning  beset  with  clouds,  in  which 
the  contest  between  light  and  darkness  seems  for  a  time  doubtful.  Yet  men, 
peering  across  the  sea  on  whose  borders  they  had  so  long  been  wandering,  saw  the 
mists  begin  to  lift,  and  at  length  descried  the  farther  shore.  Enchanted  by  the 
vision  which,  like  some  magniiicent  mirage,  arose  before  their  gaze,  they  stood  for 
a  moment  spellbound ;  then  reverently  knelt  to  pay  their  adoration  and  offer  their 
gifts  at  the  cradle  of  this  new-born  redemption  for  the  race.  The  conviction  per- 
vaded all  classes  that  antiquity  alone  had  power  to  rescue  the  world  from  the 
«vils  with  which  it  had  been  so  hopelessly  struggling.  "  Like  islands  of  safety 
in  the  midst  of  the  universal  deluge,"  says  Grimm,  ' '  the  ideas  of  the  great  minds 
of  the  past  emerged;  in  the  general  confusion  men  fled  to  them  for  refuge."  In 
city  after  city  the  flame  of.  enthusiasm  burst  forth.  Youths  forsook  the  ware- 
house and  the  tavern  to  consecrate  themselves  to  learning.  Merchants  stole 
away  from  their  counting-rooms  to  converse  with  literary  friends,  or  listen  to  the 
lectures  of  eminent  professors.  Captains  of  adventure  read  Virgil  and  Livy  by 
the  camp-fire,  or  in  the  pauses  of  the  march.  Noble  ladies  fled  from  the  ennui 
of  seclusion,  and  exchanged  the  trivial  gossip  of  courts  for  the  priceless  treasures 
of  knowledge.  Princes  spent  fabulous  sums  in  the  patronage  of  humanists,  artists, 
and  authors.  Peasants  sought  for  their  sons  a  place  in  the  republic  of  letters, 
where  genius  was  everywhere  acknowledged  as  the  peer  of  birth.  The  leaders 
of  the  demi-monde  applied  themselves  to  the  poetry,  rhetoric,  and  philosophy  of 
Rome,  in  order  to  acquire  that  development  and  elegance  of  taste  which  should 
fit  them,  like  Leontium  and  Glycera  of  Athens  and  Diotima  of  Mantinea,  for 
companionship  with  the  wits  and  thinkers  of  their  time.  Municipalities  furnished 
employment  to  skillful  Ladnists  as  secretaries,  chancellors,  and  ambassadors. 

Popes  vied  with  sovereigns  in  encouraging  and  promoting  the  very  things 
which  theii  predecessors  had  denounced  as  damnable.  The  Medici  and  other 
great  Florentines  directed  their  correspondents  lo  purchase  relics  of  antiquity  at 
any  price,  and  their  ships  came  home  laden  not  only  with  costly  merchandise, 
but  with  precious  codices,  busts,  statues,  reliefs,  and  other  objects  of  virtu.  Nic- 
old  Niccoli  sat  at  a  table  with  his  friends,  discussing  the  questions  then  upper- 
most in  every  mind,  and  eating  from  fair  antique  vases,  while  his  house  was  lit- 
erally packed  with  inscriptions,  coins,  marbles,  and  engraved  gems,  purchased 
without  regard  to  cost,  or  sent  him  as  gifts  by  those  who  knew  his  love  of  such 
things.  The  learned  rejected  their  own  names  in  the  vulgar  tongue,  and  assumed 
Latin  titles  instead.  Pagan  writers  were  quoted  in  the  pulpit  on  an  equality 
with  the  Fathers  of  the  church,  and  at  length,  in  the  estimate  even  of  high  eccle 
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siastics,  were  set  far  above  them.  "  Give  up  those  trivialities,"  wrote  Cardiiui 
Bembo  to  Sadoleto,  in  allusion  to  the  Epistles  or  St  Paul,  "  for  such  inelegaade 
are  unworthy  a  man  of  dignity,"  Omitie  has  ntigoi,  lum  enim  decent  gravtm  virvt 
tales  ituptia.  The  coins  of  Mantua  were  marked  with  the  head  of  VirgiL  Vm, 
II.  granted  amnesty  to  the  inhabiuots  of  Arpino  because  it  was  the  birthplace  of 
Cicero,  and  Alphonso  the  Magnanimous  forbade  his  engineers  to  trespass  on  the 
site  of  the  orator's  villa  at  Gaeta.  Pomponio  Leto  delighted  in  leading  the  life 
of  a  Roman  sage;  tilling  his  grouod  in  a  manner  described  by  Varro  and  Colu- 
mella ;  eating  his  frugal  meals,  like  a  veritable  Stoic,  beneath  the  branches  of  u 
oak  tree  on  the  Campagna ;  and  directing  that  after  his  death  his  body  should  be 
placed  in  a  sarcophagus  on  the  Appian  Way,  amid  the  tombs  of  the  republtcu 
and  imperial  age.  The  class-rooms  of  professors  were  crowded  to*  overfiowing 
with  pupils  h'om  every  grade  in  life,  eager  to  catdi  each  word  that  fell  froin  the 
teacher's  lips.  The  palaces  of  wealthy  citizens  were  thrown  open  to  the  disciples 
of  erudition,  and  in  them  assembled  those  brilliant  coteries  of  scholars  whose 
discussions  of  ancient  authors  gradually  unlocked  the  secrets  of  the  past,  aod 
made  them  accessible  to  all  mankind.  The  scenes  which  were  presented  od 
occasions  like  these  must  ever  possess  an  indescribable  charm.  As  the  modera* 
traveler  stands  in  the  magnificeDt  gardens  of  Careggt,  overlooking  Florence,  with 
the  Arno  stealing  silently  away  to  lose  itself  in  the  purple  Mediterranean,  the 
prospect  of  beauty  before  him  vanishes  like  some  lovely  dream,  and  in  its  place 
return  those  morning  hours  of  newly  awakened  intellectual  life,  when  Lorenio, 
"  the  sure  anchor  of  the  storm-tossed  muses,"  gathered  the  members  of  the  Ba- 
tonic  academy  about  him,  and  spent  the  long  hours  of  the  afternoon  in  drinking 
deep  from  that  pure  fount  of  truth,  whose  waters  have  refreshed  the  thirst  (rf 
great  spirits  in  every  age.  Then,  when  their  minds  had  become  wearied  by  con- 
centration, they  seated  themselves  about  the  board  of  their  munificent  host;  ris- 
ing from  it  to  wander  forth  among  the  acacias,  rose  trees  and  laurels,  while  the 
air  of  evening,  loaded  with  the  perfume  of  countless  flowers,  fanned  their  tempin 
back  to  coolness,  and  the  calm  stillness  of  the  Italian  twilight  stole  over  the  land- 
scape, whispering  to  them  each  its  message  of  peace.  Strolling  thus  amid  the 
garden  beds,  and  communing  with  each  other's  thoughts,  while  day  slowly  van- 
ished from  the  sky  and  the  silent  stars  came  forth  one  by  one  above  them,  with 
the  lights  of  Florence  twinkling  in  the  distance  and  the  Apennines  and  the  mount- 
ains of  Carrara  sleeping  in  the  east  and  west,  what  emotions  must  have  thrilled 
their  souls,  what  visions  have  been  caught  sight  of,  what  hopes,  aspirations,  and 
high  resolves  have  been  theirs,  as  this  new  consciousness  of  power  was  awak- 
ened within  their  breasts  !  What  wonder  is  it  that  these  men  were  able  so  to 
impress  themselves  upon  their  generation;  that  Politian  could  tune  his  lyre  to  the 
language  of  the  three  great  nations ;  that  Pico  della  Mirandola,  at  the  early  age  of 
twenty-three,  should  have  proposed  his  famous  nine  hundred  theses  at  Rome, 
ofTenng  to  dispute  with  all  comers  on  any  subject  in  the  entire  domain  of  knowl- 
edge; that  Michael  Angelo,  even,  should  have  produced  the  Moses  and  the 
Sistine  Chapel,  or  have  sculptured  those  wonderful  figures  which  sleep  the  cent- 
uries away  on  the  Medicean  tombs!— ^«f*r«<irv  AUantie. 
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ASTRONOMY. 


WHAT  WERE  THEY  ? 

LOUIS    WATSON,    M.     D. 

On  the  morning  of  January  20,  1865,  the  Second  Division  of  the  14th  Array 
Corps,  under  the  command  of  General  Jas.  D.  Morgan,  left  Savannah  on  the 
march  toward  Richmond,  About  8;oo  o'clock  on  that  morning  when  in  the  act 
of  mounting  my  horse  to  accompany  the  General,  aa  usual  upon  a  movement  as 
one  of  his  staff  officers,  I  observed  upon  the  Sun,  at  that  time  through  an  elevated 
fog  appearing  as  a  deep  red  disk,  two  round  black  spots.  They  were  near  to- 
gether, one  much  larger  than  the  other,  the  lesser  one  as  large  as  Venus  appeared 
to  my  naked  eye  in  its  last  transit,  the  larger  one  of  triple  or  quadruple  diameter. 
I  lingered  two  or  three  minutes  to  observe  thepi,  then  moved  on  with  the  Sun 
behind  me.  That  day  and  the  three  following  days  proved  cloudy  and  more  or 
less  rainy,  the  Snn  not  a^ain  becoming  visible  until  a  clear  day  on  the  24th. 
No  smoked  glass,  nor  a  substitute  for  one  being  convenient,  I  made  no  further 
observation.  If  these  objects  were  " sun-spots" — at  the  time  I  imagined  them 
to  be  nothing  else — I  very  well  knew  that  they  were  remarkably  large  ones,  and 
from  the-  duration  of  their  presence  as  "sun-spots"  that  they  could  not  escape 
the  observation  of  astronomers  and  I  confidently  expected  that  after  leaving 
the  service  I  should  meet  with  some  account  of  them.  In  this  anticipation  I 
have  been  disappointed.  In  1S79  at  a  neighbor's  house  I  picked  up  Tice's 
almanac  for  that  year  and  among  other  matter  I  read  what  he  had  10  say  about 
"  Vulcan  "  and  its  satellite.  This  article  recalled  my  observation  at  Savannah 
and  I  wrote  to  Mr.  Tice  giving  him  an  account  of  it  and  inquired  if  what 
I  had  seen  could  possibly  be  a  transit  of  his  "Vulcan,"  The  following  in  his 
reply  verbatim  d  iHeratim,  but  the  words  within  brackets  correcting  an  obvious 
error,  are  mine : 

St.  Louis,  Mo.,  October  4,  1879. 
Dk.  Louis  Watson,  Ellis,  Kansas. 

Dear  Sir  : — "Yours  of  ist  iast.  received.  It  would  puzzle  me  to  account 
'  for  the  black  round  spots  observed  by  you  in  Jan'y,  1S65,  if  I  had  not  arrived 
'  at  the  conclusion  and  published  it  long  ago  that  there  were  two  principal  inter- 
'  mercurial  planets  attended  with  satellites,  that  they  were  one-half  of  a  revolu- 
■  tion  apart  and  revolved  in  the  same  period,  23,026  days.  One's  orbit  seems  to 
'  make  about  14°  with  the  Ecliptic  (which  is  the  one  I  saw)  and  the  other  about 
'  76^  (which  you  saw).  If  you  saw  it  on  the  20th  of  January  then  it  intersected 
'[the  plane  of]  the  earth's  orbit  in  120°  heliocentric  longitude  where  the  earth 
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'  was  on  that  day.  My  Vulcan  I  find  on  that  day  was  at  301°  heliocentric  loog- 
'itude  or  ^  revolution  plus  i"  from  yours.  It  is  only  to  be  regretted  that  yon 
'  did  not  malce  observations  to  see  whether  it  moved  and  what  was  the  directioo 
'  of  its  motion,  probably  at  its  descending  node,  as  it  was  seen  at  its  ascending 
'node  again  with  a  companion  on  aoth  July,  1876.  Now  the  earth  is  at  joi* 
'heliocentric  longitude  on  July  20th.     1876,  was  a  leap-year,  hence  on  that  daj 

*  in  that  year  it  was  301°,  or  just  half  a  revolution  plus  1°  from    where  you  m 

*  it.  This  observation  was  made  in  California  with  the  naked  eye  as  I  undn- 
'  stand  yours  to  have  been.  I  write  in  a  great  hurry,  as  I  am  closing  up  soat 
^  scientific  matter  before  leaving  for  Wisconsin  and  Iowa.  I  km  very  tbaukful 
*to  you  for  the  information. 

Respectfully,  JouN  H.  Tie*." 

I  had  no  further  correspondence  with  Mr.  Tice,  and  I  do  not  kno* 
whether  or  not  he  ever  published  the  facts  I  gave  him.  If  Mr.  Tice's  state- 
ments in  the  above  letter  are  true,  there  appears  tome  to  be  a  coincidence  worth; 
of  notice.  At  any  rate  I  feel  that  my  observation,  as  short  and  imperfect  as  it 
was,  should  go  upon  record  somewhere.  My  statement  of  the  time  when,  place 
where,  and  circumstances  under. which  I  saw  the  objects  mentioned,  »  tnt. 
The  question  is.  What  were  they? 


Note. — Having  been  requested  by  Dr.  Watson  to  submit  the  above  artide 
to  some  experienced  astronomer,  we  sent  it  to  Prof.  C.  W.  Pritchett,  of  Morrisoo 
Observatory  at  Glasgow,  Mo.,  who  replied  as  follows: 

Editor  Revikw  : — On  this  correspondence  I  can  afford  but  a  few  brief  notes 

First.  So  far  as  I  am  informed,  there  were  no  nmarkaMe  Sun-spots  in  Jau-, 
uary,  1865.  ■  Surely  they  would  hive  been  remarkable,  for  hao  of  them  to  be  seen 
at  once  with  the  unassisted  eye.  Had  Ihey  continued  several  days,  they  could 
not  have  escaped  the  attention  of  astronomers  in  some  parts  of  the  world. 
The  veteran  observer  Schwabe,  of  Dessau,  devoted  a  long  life  solely  to  the  ob- 
servation of  Sun-spots.  He  observed  the  Sun  00307  days  of  1865;  and  fonnd 
but  twenty-five  days  on  which  the  Sun  was  entirely  free  from  spots;  but  thev 
were  small  groups,  and  entirely  telescopic.  Had  these  spots  been  sudden  and 
transient  outbursts  of  solar  activity,  even  though  they  escaped  detection  on  the 
Sun's  disc,  it  is  not  probable  that  they  would  have  been  unattended  by  very 
marked  magnetic  and  auroral  displays — such  as  attended  the  great  spots,  at  their 
rupture  in  April  and  September,  1882.  It  now  seems  to  be  well  ascertained, 
that  magnetic  storms  and  remarkable  auroras  are  always  counted,  in  time  at 
least,  with  disturbances  on  the  Sun.  I  am  tempted  to  cite  numerous  instances, 
but  forbear. 

Second.  It  is  entirely  improbable  that  the  phenomenon  was  a  transit  of 
intra-mercurial  planets.  If  suul!  pbnets  exist,  it  is  quite  certain  they  ^re  much 
smaller  bodies  than  Mercury;  and  it  requires /r^^raA'i'n,  e^ort  and  close  senrtitif 
to  detect  Mercury  with  the  naked  eye,  on  the  Sun's  disc,  even  when  we  kno» 
h  e  is  projected  there.     It  is  quite  improbable  that  the  unaided  eye  would  ever  have 
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detected  Mercury  or  Venus  when  in  Transit  if  the  theory  of  planetary  rootion 
Kad  not  led  us  lo  took  for  them  there,  at  certain  times.  As  lo  the  probxblc  txut- 
tntt  of  Vulcan,  1  bi^  leave  to  quote  a  paragraph  or  two  from  Prof.  Holdcn's  Re- 
port on  the  great  Solar  Eclipse  of  May  6,  1883,  observed  at  Caroline  Island,  S. 
Pacific  Ocean.  Tlie  report  is  published  under  the  auspices  of  the  \alional 
Academy  of  Sciences: 

'■  At  the  eclipse  of  1878  it  was  a  question  whether  the  planet  VuUixr  Cti  Le 
Verrier  existed  or  no.  At  the  eclipse  of  that  yexr,  1  searched  fur  sujh  a  planet 
over  a  space  of  J20  square  degree^  and  found  none."  I  may  add.  that  Prof. 
Asaph  Hall,  myself  and  others,  all  searched  fur  it.  with  the  same  result. 

Prof.  Hotdcn  continues :  "  At  the  same  eclipse,  Prof.  Watson  reported  the 
existence  of  two  new  and  much  sm:tller  bodies  which  be  3.aw  with  a  four-inch 
telescope  and  a  magnifying  power  of  forty-five.  Prof.  Swift  also  reported  the  exist- 
ence of  two  different  (and  new)  bodies.  At  the  pnufUtcUfu  I  looked  for  these  with 
a  magnifying  power  purposely  chosen  the  same  as  Prof.  Watson's  and  with  an  ob- 
jective tEiving  more  than  t^'ice  the  light  of  a  four-tnch.  No  such  new  bodies 
existed  within  the  space  marked  on  the  map  \^t^Siienie,  No.  3,  February,  1883). 
It  is  my  opinion,  therefore,  that  at  future  eclipses,  it  will  not  be  necessary  to 
devote  an  observer  and  a  telescope  to  the  further  prosecution  of  this  search,  and 
]  must  Tc|;ard  the  fact  o'  the  tten-txiiUn<e  of  Vulcan  as  definitely  settled  by  Dr. 
Palisu's  (Imperial  Observatory.  Vienna,)  observations  and  my  own."  Page  toi. 
Memoir. 

Third.     Dr.  WatsoD  tells  us  he  lingered  but  a  short  lime  to  observe  them, 
and  then  moved  on,  ridinft  with  his  back  to  the  Sua.     With  all  deference,  1  think 
the  statement  leaves  abundant  room  for    the   play   of  "optical  illusion."     There 
are  conditious  of  the  eye  and  the  atmosphere,  which  make  this  entirety  possible, 
even  in  despite  of  our  own  conviction  lo  the  contrary.     Some  persons  always  see 
tXi  intimciy  hiaik  ipat  2X  the  center  of  ihc  headlight  of  a  locomotive,  two  miles 
■way.     The  most  learned  and  careful    astronomers  now  living  have  sometimes 
for  years  been  imposed  ou  by  optical  illusions.     They  are  by  no  means  uncom- 
mon.    Sometimes  the  cause  is  purely  subjrtlnff.  at  other  times  there  is  some  objttt- 
ivt  reality  arising  out  of  the  laws  of  lefraciion,  reflection  and  ditipeision  of  tight. 
It  h  well  known  ihat  l.e  Vcirict's  elements  of  Vulcan's  Orbit,  were  founded  oa 
the  rough  observations  of  a  French  physician,  Lescarbault.     Vet  M.  Liats  asserts 
that  he  observed  the  Sun  at  the  identical  lime  of  Lescarbault's  observations,  and 
with  mu(h  btlUr  intirumiali,  and  he  is  positive  thst  no  "bUck  spot"  was  visible. 
This  is  one  instance  of  many.     But  granting  that  *<  two  round  black  spots  "  were 
really  seen  by  T)r.  Watson  for  a  few  moments,    it   may  hjK-e   been   the  transmit 
interposition  of  objects  cirniparaiivclynf<j/-/i^ra/yA — sutionar/  and  dense  fragments 
of  cloud,  (and  he  says  he  saw  the  Suti  through  clouds) — large  and  distant  binls 
in  poise,  or  even  meteorites,  moving  for  a  few  moments  in  the  line  of  sight  to  the 
Sun.     Hut  conjecture  is  useless,  and  so  t  desist. 


Gt-^Ecow,   Ma,   March   11,   1885. 
vin-js 


C.  W.  PitirCHtrr. 
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SUN  AND  PLANETS  FOR  APRIL,  1885. 

W.    DAWSON,    SPICELAND,    IND, 

Having  passed  the  Vernal  Equinox,  the  starting  point  of  R.  A.,  the  Sud  be- 
gins another  course  of  the  34-hour  circle ;  and  on  April  ist  has  gone  just  ihi«- 
fourths  through  the  first  hour,  and  has  attained  a  north  declination  of4°4S'; 
when  it  rises  six  hours  and  sixteen  minutes  before  southing,  and  sets  six  hour^ 
sixteen  minutes  after — making  the  day  twelve  hours  thirty-two  minutes  long— in 
40"  N.  latitude.  At  the  end  of  April  the  Sun's  R.  A.  will  be  ah.  32m.;  and 
declination  14°  58'  N.  At  this  declination  the  Sun  (or  any  other  celestial  boc}> 
n$e«  6h.  jiin.  before  southing,  and  sets  as  much  after;  making  its  time  above 
th«  ho4-t(OD  i3h.  44in- 

'llie  eclipse  of  March  i6th  was  partially  observed  here.     It  began  at  11:04. 
S,   M,   T..  or  10:45  R.   R.  Time,  90th  Meridian,     In  two  or  three  minutes  is 
■ude  a  grmodly  curious  notch  in    the  west  side  of  the  Sun.     Mountain  protuber- 
aiMres  on  the  Moon's  edge  were  quite  prominent.     For  ten  or  fifteen  rainuies  1: 
•f«med  to  move  almost  directly  eastward  as  if  the  eclipse  would  be  nearly,  or 
duite  annular  here;  but  it  passed  upward  and  northward  and  left  the  Sun's  edgr 
«  tittle  eastward  of  the  north  point,  about  two  or  three  minutes  before  two  o'clock, 
but  the  last  contact  was  obscured  by  clouds.     At  1:55  there   was  quite   a  visible 
notch,  but  it  was  entirely  gone  at  1:59.     Clouds  prevented  seeing  a  transit  of  the 
MiHm'ii    edge     over   a    good     sized     spot   near  the    lower   edge  of   the   Sun: 
but    ■•smiill   spot  just   to    the  left  was  hid  at    11:33.     Contact    with    the  large 
apitl   hIhivc   (-cntre   occurred    at    11:44;  and  a  small  one  about  half  way    from 
ihi*    lo    ihe   lower   edge,    twenty   seconds   earlier.     The    next  smaller    spot  ai 
upiwt  nut  of  (he  group   was   in   contact  at     11:48.     Dense  clouds    soon    came 
ovn    autl    prevailed    until    12:50,     when  it   thinned  just  enough   to  get  a  goofl 
vivw  without  Khttde  glass.     The  black  Moon  now  appeared  in  the   upper  side  of 
th»  Suu,  olwcuring  near  half  its  diameter.     It  soon  rose  above  the  large  group 
ot  Npola,  aiul  ill  a  short  time  everything  was  again  hid  by  clouds;  and  the  eclipse 
Kol  Mt*»  much  more;  though  enough  to  get  nearly  the  time  of  ending — to  leam 
thai  II  Ih«Ic(I  two  hours  and  about  fifty-four  minutes. 

Tli»  itlaiiet  Mercury  will  be  "Evening  Star"   all  the   fore   part   of  April— 
Viiwluil  ti*  iircatest  elongation  east  (19°  26')  in  the  morning  of  the   8th,  when  its 
4wlll)*tioo  ix  nearly  17°  N.,  which  at  this  time  of  year  is  a  position  quite  favof- 
tUv  (or  ubvrrvation.     It  will  set  several  degrees  north  of  the  sun-set  point.     Ve- 
il U  Htlll  Morning  Star,  but  too  near  the  Sun  to  be  well  seen. 

Man  ii  »!■<>  Morning  Star  and  near  Venus,  hence  of  no  interest  for  observa- 

li     JlU>lt*r  '*  "''"  "  "^^^y  prominent    evening    star  high  up  in  the  eastern  sky; 

.tflhlUK  *^  V>'4  ^-  ^'  ^'^  ^^^  '^^-  ^"^  setting  at  4:00  o'clock  next  morning.    Its 

ItWity  I"  Kegulurt,    n  tne  soutn  eitd  uf  the  Steele  gives  a  beauty   to  boin. 

I  in  the  western-sky,  setting  near  midnight  on  the  1st  of  April,  and 
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at  10:00  P.  M.  on  the  31st.  It  is  some  distance  east  of  Aldebaran  in  the  Hyades 
group,  and  may  be  readily  known  by  its  bright  silvery  luster.  The  third  magni- 
tude star  southeast  of  it  is  Zeta  Tauri,  and  the  brighter  one  north  Beta  Tauri. 
Kow  is  the  time  to  get  a  last  look  at  the  widest  phase  of  its  rings  for  nearly  fil- 
teen  years. 


RECENT  ASTRONOMICAL  DISCOVERIES. 

A  cable  message  from  Dr.  Krueger,  received  on  March  7th,  announces  the 
discovery  of  an  asteroid  by  Borelii. 

March     6d.     8h.     45m.     36s.     Greenwich  M.  T. 

R.  A.     iih.     6m.     13.5s.  Decl.     Plus  7°  9' 17" 

Daily  Motion  in  R.  A.  — 48s.;  in  Decl,  plus  tj'. 
Eleventh  magnitude. 

A  cable  message  from  Dr.  Krueger,  received  on  March  loth,  announces  the 
probable  discovery  of  Pogson's  tost  planet,  by  Dr.  Palisa. 

March     gd.     8h.     38m.     45s.     Greenwich  M.  T. 
R.  A.     6h.    44m.     41.7s.  Decl.     Plus  38"  10' i" 

A  cable  message  from  Dr.  Copeland,  at  Dun  Echt,  received  March  14th, 
announces  the  observation  of  a  suspicious  object  by  Dr.  Gautier  (of  Geneva), 
which  may  be  a  return  of  Comet  1867  II.  (Temple).  A  request  was  made  for 
observations  by  American  astronomers,  and  the  following  finding  ephemeris  was 
included  in  the  message  : 

Gr.  Midbight. 
March 


It. 

H. 

R.  A .            , Decl. >            Light. 

M.      a                        0        . 

'3 

13 

11     40            Plus  17     45            o.zo 

»7 

12 

8     28                    18      5 

31 

13 

58                     18     34 

24 

12 

I       48                   Plus   18       38                   0.3t 

— Scientt  Observer  Special  Circular  No.  5<J. 

ARCHEOLOGY. 


PREHISTORIC  MAN  IN  EGYPT  AND  SYRIA. 

A  gala  Meeting  has  held  by  the  Victoria  Pliiloiophical  Institute  of  London 
some  time  smce  at  which  its  members  gave  a  worthy  welcome  to  Vice-Chancellor 
Dawson,  C.M.G.,  of  McGill  University,  Montreal,  at  whose  instance  the  British 
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AnodmtioD  visited  Canada  this  year.    The  Society  of  AtU  kindly  lent  its  prem- 
isea  for  the  occauoo,  and  its  great  theatre  was  croirded  in  every  part  long  before 
the  hour  of  meeting.     The  chair  was  takes  by  Sir  H.  Barkly,  G.C.M.G.,  K.CB., 
F.R.S., — who  after  the  new  members  bad  been  announced  by  CajMain  F.  Petiie, 
the  secretary — welcomed  Dr.  Dawson  amid  loud  applause,  and  asked  him  to 
deliver  his  address :     It  was  on  "  Prehistoric  Man  in  Egypt  and  Syria,"  and  vai 
illustrated  by  large  diagrams,  also  Sint  implements  and  bones  collected  by  Dr. 
Dawson  himself  on  the  spot  during  his  winter  tour  in  the  east;    Profes5<»-  Boyd- 
Dawkins,  F.R.S.,  kindly. assisted  in  the  classification  of  the  bones.     In  dealing 
with  his  subject,  Dr.  Dawson  remarked  that,  great  interest  atUches  to  any  remains 
which,  in  countries  historically  so  old,  may  indicate  the  residence  of  man  before  the 
dawu  of  history.     In  Egypt,  nodules  of  Biut  are  very  abundant  in  the  Eocene 
limestones,  and,  where  these  have  been  wasted  away,  remain  on  the  surface.    In 
many  places  there  is  good  evidence  that  the  Sint  thus  to  be  found  everywhere 
has  been,  and  still  is,  used  for  the  manufacture  of  flakes,  knives  and  other  im- 
plements.    These,  as  is  well  known,  were  used  for  many  purposes  by  the  ancient 
Egyptians,  and  in  modern  times  gun-flints  and  strike-lights  stitl  continue  to  be 
made.     The  dibrU  of  worked  flints  found  on  the  surface  is  thus  of  little  value  as 
an  indication  of  any  flint-folk  preceding  the  old  Egyptians.     It  would-be  otherwise 
if  flint  implements  could  be  found  in  the  older  gravels  of  the  country.     Some  of 
these  are  of  Pleistocene  age,  and  belong  to  a  period  of  partial  submergence  of 
the  Nile  Valley.     Flint  implements  had  been  alleged  to  be  found  in  these  gravels, 
but  there  seemed  to  be  no  good  evidence  to  prove  that  they  are  other  than  the 
chips  broken  by  mechanical  violence  in  the  removal  of  the  gravel  by  torrential 
action.     In  the  Lebanon,  numerous  caverns  exist.     These  were  divided  into  two 
classes    with  reference  to  their  origin  ;  some  being  water  caves  or  tunnels  of  sub- 
terranean rivers,  others  sea  caves,  excavated  by  the  waves  when  the  country  was 
at  a  lower  level  than  at  present.     Both  kinds  have  been  occupied  by  man,  and 
some  of  them  undoubtedly  at  a  time  anterior  to  the  Phoenician  occupation  of  the 
country,  and  even  at  a  time  when  the  animal  inhabitants  and  geographical  feat- 
ures of  the  region  were  dificrent  from  those  of  the  present  day.     They  were  thus 
of  various  ages,  ranging  from  the  post-Glacial  or  Antediluvian  period  to  the  time 
of  the  Phoenician  occupation.      Dr.  Dawson  then  remarked  that  many  geologisis 
in  these  days  had  an  aversion  to  using  the  word  "  Aniidiluvian,"  on  account  of 
the  nature  of  the  work  which,  in  years  now  gone  by,  unlearned  people  had  attri- 
buted to  the  Flood  described  in  Scripture,  but  as  the  aversion  to  the  use  of  thit 
word  was,  he  thought,  not  called  for  in  these  days,  he  hoped  it  would  pass  away. 
Speaking  as  a  geologist,  from  a  purely  geological  point  of  view,  and  from  a 
thorough  examination  of  the  country  around,  there  was  no  doubt  but  what  there 
was  conclusive  evidence  that  between  the  time  of  the  first  occupation  of  these 
caves  by  men — and  they  were  men  of  a  splendid  physique — and  the  appearance 
of  the  early  Phoenician  inhabitants  of  the  land,  there  had  been  a  vast  submerg- 
ence of  land,  and  a  great  catastrophe,  aye,  a  stupendous  one,  in  which  even  the 
Mediterranean  had  been  altered  from  a  small  sea  to  its  present  size.     In  illustra- 
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tion  of  this,  the  caverns  at  the  Pass  q|  Nahr-el-Kelb  and  at  Ant  Elias  were  de- 
scribed in  some  detail,  and  also,  in  connection  with  these,  the  occurrence  of 
fliot  implements  on  the  surface  of  modern  sandstones  at  the  Cape  or  Ras  near 
Beyrout;  these  last  were  probably  of  much  less  antiquity  than  those  of  the  more 
ancient  caverns.  A  discussion  ensued,  which  was  taken  part  in  by  a  number  of 
distinguished  Fellows  of  the  Royal  Society,  including  Sir  H.  Barkly,  F.R.S., 
Professors  Wiltshire,  F.R.S-,  Warrington  Smyth,  F.R.S.,  Rupert  Jones,  F.R.S.; 
Colonel  Herschel,  F.R.S.,  the  talented  son  of  the  late  Sir  John  Herschel;  Dr. 
Rae,  F.R.S.,  the  Arctic  explorer;  Dr.  Dawson,  F.R.S.;  Mr.  D.  Howard,  the 
Vice-President  of  the  Chemical  Institute,  and  other  geologists.  The  meeting 
afterwards  adjourned  to  the  Museum  whese  refreshments  were  served. 


THE  USE  OF  COPPER  IMPLEMENTS-BY  THE  AMERICAN 

ABORIGINES. 

PROFESSOR    WRIGHT. 

The  interest  with  which  we  contemplate  the  work  of  the  mound-builders  is 
greatly  enhanced  by  reflection  upon  the  rudeness  of  their  tools  and  the  siraphcity 
of  their  mechanical  contrivances.  There  is  no  evidence  that  the  original  inhabit* 
ants  of  America  had  any  knowledge  of  iron,  or  that  they  knew  how  to  manufac- 
ture bronze.  Ornaments  of  silver  and  gold  were  abundant  in  Mexico  and  South 
America,  but  neither  of  these  valuable  metals  is  available  for  tools.  Copper  was 
distributed  over  the  whole  of  North  America;  and,  while  used  extensively  for 
ornaments,  was  only  occasionally  manufactured  into  implements;  and,  indeed, 
copper  is  not  hard  enough  either  to  make  a  good  edged-tool  or  a  hammer. 
Hence  at  the  time  of  its  discovery  by  Columbus,  America  was  still  in  the  stone 
age,  and  stone  implements  everywhere  marked  the  haunts  of  the  aboriginal  in- 
habitants; and  the  implements  found  in  the  most  elaborate  earthworks  of  the 
mound-builders  are  not  superior  in  design  or  workmanship  to  those  which  mark 
the  camping-places  of  the  roving  tribes. 

Copper  was,  as  we  have  said,  widely  disseminated  among  the  aborigines  of 
America,  being  found  in  almost  every  place  where  there  are  any  prehistoric  re- 
mains, from  .the  lake  to  the  Gulf  of  Mexico,  and  from  the  Atlantic  Coast  to  the 
Mississippi  and  beyond.  It  was  occasionally  wrought  into  axes,  chisels,  gravers, 
knives,  arrow-points  and  spears,  but  its  principal  use  was  for  ornaments.  Prof. 
Putnam  has  shown  that  the  ancient  copper  implements  of  the  United  States  have 
all  been  manufactured  by  hammering,  proving  that  the  natives  did  not  under- 
the  art  of  casting.  In  South  America,  however,  copper  has  been  found  contain- 
taining  the  impress  of  the  molds  in  which  it  was  cast.  The  copper  bracelets  and 
beads  .so  often  found  in  the  mounds  were  made  from  thin  plates  of  the  metal 
which  had  been  hammered  into  shape  and  then  bent  over  a  string. 

The  source  from  which  copper  implements  and  ornaments  have  been  derived 
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is,  without  much  doubt,  on  the  oortheni  pcuinsula  of  Mich^an,  near  where  min- 
ing is  carried  on  so  extensively  at  the  present  time.  Native  copper  is  occasioD> 
ally  found  in  the  valley  of  the  Connecticut  River  and  in  New  Jersey,  but  in 
quantities  too  small  to  have  furnished  even  the  supply,  which  we  know  to  have 
becQ  in  possession  of  the  aborigines  of  New  England.  On  Keweenaw  Point 
however,  in  Northern  Michigan,  not  only  is  there  as  endless  amount  of  native 
pure  copper  which  savages  could  use  without  melting,  but  there  are  numberless 
excavations  made  by  natives  in  searching  for  the  metal  before  historic  times. 

This  portion  of  Michigan  lay  in  the  track  of  the  great  ice-movement  which 
characterized  the  glacial  period.  By  this  means  boulders  were  transported  from 
this  region  as  far  as  the  southern  parts  of  Ohio,  Indiana,  and  Illinois.  I  have, 
indeed,  found  boulders  (though  none  containing  copper)  from  the  vicinity  of 
these  mines  which  had  been  carried  by  the  ice  to  the  Kentucky  hills,  a  few  miles 
south  of  Cincinnati.  It  is  not  surprising,  therefore,  that  occasionally  masses  of 
this  copper  should  be  found  In  connection  with  the  gigantic  boulders  which  had 
been  transported  by  ice  to  the  vicinity  of  the  mounds  in  the  Ohio  Valley.  A 
piece  of  Lake  Superior  copper  weighing  five  or  six  pounds  was  found  by  Prof. 
Brainard,  of  Cleveland,  in  the  glacial  deposits  of  Medina  County,  O.  Dr.  John 
Locke,  of  Cincinnati,  reports  in  his  possession  "a  flattened  piece  of  copper, 
weighing  several  pounds,  which  was  found  in  the  earthworks  at  Colerain,  Ham- 
ilton County,  O.,  having  a  spot  of  silver  as  large  as  a  pea  forming  part  of  the 
mass."  The  presence  of  silver  in  such  form  is  pretty  positive  evidence  that  the 
mineral  came  from  Lake  Superior,  as  it  is  not  known  to  exist  in  this  condition 
in  any  other  mines. 

Considering  the  rude  tools  with  which  the  prehistoric  miners  of  Northern 
Michigan  were  compelled  to  work,  their  operations  were  really  very  surprising. 
Their  mauls  were  nothing  but  pebbles  from  the  beach,  grooved  for  withes,  which 
they  used  as  handles.  With  these  rude  implements  they  broke  away  the  rocky 
portion  of  the  vein  containing  the  copper,  and  dug  trenches,  in  some  places  ten 
feet  deep,  and  extending  a  long  distance.  Occasionally  they  encountered  amass 
of  cop^  er  too  large  for  them  to  manage ;  and  after  working  upon  it  ineffectually  for 
a  long  time,  left  it  surrounded  with  their  tools  and  crude  mechanical  contrivancef^, 
to  tell  the  story  of  their  disappointment. 

Near  Copper  Falls,  according  to  Col.  Whittlesey,  there  was  discovered  in 
1854.,  a  prehistoric  trench,  dug  in  the  solid  rock  to  a  depth  of  ten  feet  and  fol- 
lowing the  copper  veins  for  thirty  feet.  From  the  bottom  of  the  trench  in  one 
place  a  flat  piece  of  copper,  from  five  to  eight  inches  thick,  was  found  to  project 
upwards  for  eighteen  inches,  the  granite  upon  each  side  having  been  removed 
by  stone  hammers  to  that  depth.  The  upper  edge  of  the  copper  "  had  been 
beaten  by  the  stone  mauls  so  severely  that  a  lip,  or  projecting  rim  had  been 
formed,  which  is  bent  downward  over  the  sides.  A  large  number  of  broken 
mauls  were  found  in  the  place,  and  around  it  on  the  surface  "  It  is  not  surpris- 
ing that  the  efforts  of  these  ancient  miners  were  ineffectual  in  the  present  in- 
stance, as  this  mass  of  copper  proved  to  be  about  nine  feet  in  length,  being, 
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therefore,  still  imbedded,  and  when  they  left  it  seven  feet  below  the  rocky  bot- 
tom of  their  trench.  There  are  neither  marks  of  a  cutting  tool  nor  of  fire  upon 
these  masses  of  copper. 

At  the  Minnesota  mine  in  the  vicinity  of  Ontonagon  River,  a  group  of  rude 
ancient  trenches  shows  the  position  of  the  copper  vein  for  more  than  two  miles, 
and  the  excavations  are  some  of  thirty  feet  in  depth.  In  one  of  these  there  was 
found  when  first  discovered,  in  1847,  a  detached  mass  of  copper  weighing  nearly 
eight  tons,  which  lay  "upon  a  cob-work  of  round  logs,  or  skids,  six  to  eight 
inches  in  diameter,  the  ends  of  which  showed  plainly  the  stroke  of  a  small  ax  or 
cutting-toot,  about  two  and  a  half  inches  wide.-"  These  skids  were  of  oak,  and, 
on  drying,  shrank  and  cracked  as  water-soaked  limber  which  has  been  long 
buried,  is  sure  to  do,  and  possessed  little  strength.  "  The  mass  of  copper  had 
been  raised  several  feet  on  the  timbers  by  means  of  wedges,"  "  Its  upper  sur- 
face and  edges  were  beaten  and  pounded  smooth,  all  the  irregularities  taken  ofT, 
and  around  the  outside  a  rim  or  lip  was  formed,  bending  downwards."  Char- 
coal and  ashes  were  found  in  all  these  trenches.  One  of  the  stone  mauls  from 
this  vicinity  weighed  thirty-six  pounds,  and  was  provided  with  a  double  groove, 
being,  doubtless,  intended  to  be  used  by  two  men. 

In  one  of  the  pits  a  rude  ladder  was  found,  formed  of  an  oak  tree  trimmed 
so  as  to  leave  the  stumps  of  the  branches  projecting,  on  which  men  could  readily 
descend  or  ascend  to  or  from  their  work.  Wooden  levers  were  also  found  among 
ihe  rubbish,  preserved  by  the  water,  which  covered  them  continually.  On  the 
edge  of  the  excavation  in  which  the  mass  of  copper  described  was  found,  there 
stood  an  aged  hemlock,  the  roots  of  which  extended  across  the  ditch.  I  (Colonel 
Whittlesey)  counted  the  rings  of  annual  growth  on  its  stump,  and  found  them  to 
be  390.  Mr.  Knapp  mentions  another  tree  which  had  395.  The  fallen  and 
decayed  trunks  of  trees  of  a  previous  generation  were  seen  lying  across  the  pits. 
According  to  Mr.  Foster,  the  number  of  ancient  hammers  taken  from  these 
excavations  alone  exceed  ten  cart-loads. 

"  In  cleaning  out  one  of  these  pits  the  workmen  came  upon  the  remains  of 
a  wooden  bowl,  which,  it  was  inferred  from  the  splintery  fragments  of  rock  im- 
bedded in  the  rim,  must  have  been  employed  in  baling  out  water."  From  the 
uniformity  with  which  marks  of  fire  are  found  in  these  trenches,  it  is  plausibly 
inferred  that  the  rock  vein  was  heated,  and  water  dashed  upon  it  to  destroy  its 
cohesion,  and  make  it  crumble  more  easily  under  the  blows  of  the  rude  mauls 
wielded  by  the  ancient  miners.  "This  method  was  practiced  by  civilized  nations 
before  the  invention  of  gunpowder,  and  is  even  at  this  day  in  the  mining  districts 
of  the  Hartz  and  Altenberg."  At  Isle  Royale,  on  Lake  Michigan,  some  of  the 
ancient  mining  pits  are  fifty  feet  in  depth,  and  according  to  Foster  and  Whitney, 
there  is  scarcely  a  productive  vein  in  all  the  copper  region  that  does  not  give 
evidence  of  having'  been  worked  in  prehistoric  times. — Chicago  Adtninct. 
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REPORT  FROM    OBSERVATIONS  TAKEN  AT  CENTRAL   STATION, 
WASHBURN  COLLEGE,  TOPEKA,  KANSAS. 

BY  PROF.    J.    T.    LOVEWELL,    DIRECTOR. 

The  usual  summary  by  decades  is  given  below. 


Temperature  of  the  Air. 

Hut.  AKD  Max.  Ateraqkb. 

Hid 

Max 

Min.andMaz  ..... 

Bmnge • .    .    . 

Tbi- Daily  Obsbbtations. 

7  a.  m 

2  p.  m 

9  p.  m 

Mean 

Bblatttx  Huwditt. 

7  a.  m 

2  p.  m 

9  p-  m 

Mean 

FREBStTRE  At  ObSBRTED. 

7  a.  m 

2  p.  m. 

9  p.  m 

Mean 

HlLBS  FER.HOUB  OF  WiND. 

7  a,  ni 

2  p.  m 

9  p.  m 

Total  uiles 

Cloddimq  by  Tenths. 

7  a.  m 

2  p.  m.  .    .       

9  p.  m 

Baim. 

Inches 


Feb.  2Dth 
to  28th. 


10. 
53. 
31. 
43. 

18  6 
83.8 
26.1 
25.6 


29.263 
29.163 
29.173 
39.196 


1550 


Mu.  Ist 

to  lOth. 


26. 

70. 
48. 
45. 

31.2 

64.2 
S6.6 
40.7 


5,6 
6.1 

5.7 

5.0 


29.246 
29.116 
29.127 
29.163 


2967 


4.6 
4.9 

1.7 

0.58 


Mar.  lOth 
to  20th. 


14. 
70. 
42. 
66. 

33.0 
52.1 
39.6 

41.6 


29.062 
29.053 
29.049 
29.055 


3141 


5.8 
4.S 
5.1 

.20 


Meu. 


16. 
U. 
40. 
45. 

27.6 
46.7 
S3.8 
96.0 


29.181 
29.107 
29.116 
29.135 


7658 


5.3 
6.1 
4.2 

1.28 


The  last  ten  days  of  February  were  somewhat  milder  than  the  second  decade, 
but  it  remained  quite  wintry  through  February,  and  the  mean  temperature  wis 
only  30°.  There  have  been  no  days,  since  February  20th,  when  the  tempen- 
ture  fell  below  io°,  and  since  March  ist  the  lowest  temperature  was  14°.  Verj 
little  rain  or  snow  has  fallen.  The  heaviest  snowfall  of  the  winter  occurred  Feb- 
ruary 23d  when  about  six  inches  fell.  Northerly  winds  have  been  prevalent  bat 
the  total  wind  travel  has  been  rather  below  the  average  at  this  season. 

!ther  the  season  is  backward,  and  a  cold,  late  spring  seems  likely  to  be 
>  a  long  severe  winter. 
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ENGINEERING. 


THE  NICARAGUAN  CANAL. 

J.    W.    MILLER. 

Just  at  this  time,  when  attention  is  directed  to  the  Central  American  war, 
perhaps  the  attitude  of  the  national  government  may  be  better  understood  and 
its  importance  to  us  more  fully  realized  after  reading  the  following  relating  to 
the  proposed  Nicaraguan  Canal,  written  by  J.  W.  Miller,  superintendent  of  the 
St.  Louis,  Ft.  Scott  &  Wichita  Railroad  Company.  Mr.  Miller  was  in  the  naval 
service,  and  twice  made  survey  of  the  Nicaraguan  and  Panama  routes,  prior  to 
his  journey  round  the  world  with  Gen.  Grant.  A  man  of  unusual  intelligence 
and  culture,  with  powers  of  observation  that  make  his  notes  of  special  value  at 
this  time,  from  which  liberal  extracts  are  taken  : 

Few  persons  seem  at  all  aware  how  simple  an  engineering  feat  the  canaV 
problem  present  ot  Nicaragua.  The  summit  level  is  the  lake,  only  one  hundred 
feet  above  tide-water.  From  its  southeastern  end  flows  the  San  Juan  River, 
which  can  be  used  for  more  than  sixty  miles  of  its  length,  leaving  only  forty-five 
miles  for  a  canal.  This  canal  runs  through  a  low  alluvial  land,  no  excavations 
are  necessary,  no  tunnels  have  to  be  bored,  while  the  last  seven  mites  before 
reaching  the  Atlantic  is  simply  ditch  work  through  the  swamps  and  lagoons, 
where  there  is  already  an  average  of  seven  feet  of  water. 

To  return  to  the  upper  part  of  the  San  Juan.  Sixty  miles  are  to  be  utilized 
by  damming  the  stream.  This  idea  has  been  ridiculed  by  various  engineers  on 
the  score  that  freshets  would  wash  away  the  dams— a  natural  though  hasty  con- 
clusion to  be  reached  by  any  one  conversant  with  the  immense  destructive  force 
produced  by  tropical  water  rainfalls.  But  note  that  at  Nicaragua  alone  freshets 
do  not  occur,  for  the  lake  is  in  an  immense  basin,  one  hundred  miles  long  by 
thirty  broad,  into  which  the  old  surrounding  country  is  drained,  the  river  San 
Juan  being  simply  an  outlet,  never  rising  more  than  six  feet  during  the  entire 
year.  Contrastthisgradualrise  with  the  "cataract"  which  would  be  formed  in  the 
Chagres  River  if  the  Panama  Canal  were  built.  Slack  water  navigation  is,  there- 
fore, feasible  on  the  San  Juan,  and  feasible  nowhere  else  upon  the  Isthmus,  for 
at  no  other  point  is  there  a  constant  level  reservoir.  "  But,"  we  are  told,  "  the 
locks  will  necessErily  be  of  such  size  that  traffic  will  be  suspended  through  the 
time  taken  to  fill  and  discharge  them,  and  ships  endangered  by  the  breaking  of 
flood-gates."  Mr.  Menocal  has  gotten  over  these  objections  in  his  ingenious 
method  of  admitting  and  discharging  the  water  of  the  locks.  If  not.  Captain 
Eads'  railway  can  be  used  in  connection  with  the  canal.  None  of  the  short 
canals  around  the  dams  are  to  be  more  than  two  mites  long,  and  marine  railways 
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might  prove  less  expensive  and  overcome  the  tCD-foot  "lift"  from  lowertouppo 
level  with  greater  ease  than  a  lock. 

Next,  let  us  look  at  the  Pacific  section.  It  is  a  generally  received  idea  that 
the  Cordilleras  of  the  isthmus  extend  in  one  unbroken  barrier  from  Mexico  n 
South  America.  Fortunately,  in  Nicaragua  they  trend  to  the  eastward  of  the 
lake,  ending  on  its  western  side  in  the  volcano  Monbachio,  near  GraDadi.  Fran 
Granada  to  Rivas  the  country  is  a  succession  of  hills,  nowhere  rising  to  an  alti- 
tude of  more  than  i,ooo  feet,  and  sinking  to  an  elevation  of  less  than  130  feet 
above  the  lake  at  the  point  where  the  canal  crosses  the  divide.  In  other  wotdi 
the  "cut"  to  be  made  is  127  feet,  plus  the  depth  of  the  canal.  Thedividcis 
six  miles  from  the  lake  and  about  ten  from  Brito,  the  Pacific  terminus.  To  lock 
down  this  distance  is  a  simple  matter;  or,  again,  let  Mr.  Eads  give  us  a  double 
track  railway. 

When  the  expedition  sailed  for  Nicaragua  the  great  problem  to  be  solved 
was  the  discovery  of  a  pass  through  this  western  section.  More  than  three  months 
were  passed  in  surveying  tentative  lines,  and  when  two  were  found  with  profiles 
of  less  than  130  feet,  we  could  scarcely  believe  our  levels  were  correct.  Thej 
were  gone  over  again,  one  of  the  routes  being  only  seventy-eight  feet  at  its  sum- 
mit. 

When  the  expedition  returned  to  the  United  States  the  advocates  of  other 
routes,  unable  to  find  any  fault  in  the  Nicaraguan  line,  immediately  set  about 
to  discover  imaginary  objections.  It  was  bruited  abroad  that  there  were  no  har- 
bors at  either  terminus.     Let  us  see  if  this  is  true. 

Graytown  is  in  reality  a  better  harbor  than  ever.  .  Thirty  years  ago  the  Sin 
Juan  and  its  tributaries  from  Costa  Rica  (which  enters  below  the  canal)  brought 
down  vast  quantities  of  sand  and  detritus.  The  volcanic  sand,  being  of  light 
specific  gravity,  had  the  effect  of  making  a  shift  bar  across  the  mouth  of  the  river. 
E'entually  this  bar  became  so  extensive  that  the  stream  sought  an  exit  further 
southward,  at  Colorado  Bay,  where  it  now  discharges.  There  are  to  day  fourteen 
feet  of  water  inside  of  the  bar,  and  outside  of  it  the  ocean  bed  is  hard  and  stable, 
the  coast  current  having  set  the  whole  amount  of  sand  back  against  the  outer 
shore,  which  is  now  covered  with  trees  and  bushes.  The  absence  of  the  silt- 
bearing  river  is,  therefore,  a  cause  for  congratulation ;  and  a  channel  once  dug 
through  Greylown  Bar,  the  harbor  is  an  accomplished  and  enduring  fact.  All 
tropical  rivers  are  a  curse  to  a  harbor.  There  is  not  the  slighest  chance  that  the 
San  Juan  will  ever  return  to  its  original  bed,  the  history  of  its  change  of  course 
and  the  configuration  of  the  land,  both  going  to  prove  that  its  tendency  is  to 
work  south. 

It  must  be  granted  that  there  is  no  good  harbor  at  Brito,  the  Pacific  terminus, 
but  there  is  an  excellent  one  a  few  miles  to  the  southward,  which  would  afford 
ample  refuge  for  incoming  vessels.  Brito,  however,  is  susceptible  of  very  great 
iinprovement  at  moderate  cost;  a  tall  cliff  protects  the  roadstead  from  northers, 
and  the  bottom  land  of  the  mouth  of  Rio  Grande  (which  empties  at  the  base  of 
the  cliff)  can  be  easily  excavated. 
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'  That  the  Nicaragua  route  is  nearer  the  United  States  than  others  is  self-evi- 

dcDt,  but  the  gain  in  distance  between  the  Pacific  and  Atlantic  ports  is  not  the 
1  only  advantage ;  for,  granted  that  much  of  the  carrying  trade  will  still  be  done 
I  by  sailing  vessels,  the  "  doldrum  "  weather  of  Panama  Bay  and  its  neighborhood 
■  will  be  avoided,  and  a  gain  in  time  of  two  or  three  weeks  made  by  ships  using 
1  the  Nicaraguan  Canal. 

The  last  reason  for  advocating  the  Nicaragua  route,  "that  it  presents  the 
!  advantage  of  a  unique  harbor  between  the  two  oceans,"  is  in  itself  a  sufficient 
'  argument  to  overcome  any  minor  objections.  But  Lake  Nicaragua  is  more  than 
a  harbor.  It  is  a  harbor  of  purest  fresh  water  ;  a  sheet  of  water  surrounded  by 
land  capable  of  producing  every  variety  of  provisions  necessary  for  victualling 
ships;  the  plains  near  the  city  of  Rivas  are  rich  in  tropical  fruits,  and  the  table- 
lands produce  corn,  chocolate  and  sugar,  while  the  cereals  of  the  temperate  zone 
grow  upon  the  mountain  sides  of  eastern  Nicaragua. 

On  the  return  of  the  expedition,  much  time  and  labor  was  given  to  working 
up  the  various  journals  and  levels,  and  from  the  figures  obtained  the  exact  cost, 
founded  on  the  price  of  labor  then  current,  necessary  to  construct  a  canal  was 
obtained.  To  this  cost  was  added  the  usual  as  per  cent  for  contingencies,  and 
subsequently  a  still  greater  amount  was  added,  on  the  supposition  that  rock 
might  be  encountered  two  feet  below  the  present  profile.  The  estimates  may, 
therefore,  be  considered  as  above  rather  than  below  the  actual  cost,  but  with  all 
these  additions,  the  Nicaraguan  Canal  will  be  $30,000,000  cheaper  than  any 
other. — Kansas  City  Journal, 


MEDICINE  AND  HYGIENE. 

THE  ORIGIN  AND  SPREAD  OF  CHOLERA. 

B.    F.    JONES. 

I  will  present  an  article  which  appeared  in  "Bradstreei's,"  a  New  York  "jour- 
nal of  trade,  finance,  and  public  economy,"  March  21,  1885,  upon  the  subject  of 
water  supply  in  its  relation  to  cholera,  which  contains  as  much  common  sense,  it 
seems  to  me,  as  it  is  possible  to  get  into  the  space  occupied  and  which  will  be 
read  with  interest  by  the  people  of  Kansas  City.  The  author  is  Colonel  William 
Ludlow,  chief  engineer  of  the  Philadelphia  water-works.  His  reference  to  the 
fact  that  the  most  common  vehicle  for  the  transmission  of  cholera  is  drinking- 
water  which  has  been  contaminated  with  cholera  discharges,  is  a  source  of  com- 
fort so  far  as  such  discharges  are  likely  to  afTect  our  water-supply.  It  is  a  well 
known  fact  that  there  are  no  sewers  above  us  on  the  classic  stream  from  which 
our  supply  is  taken  to  cause  the  least  apprehension — but  this  article  cannot  be  of 
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tbe  least  comfort  to  those  who  will  pernst  in  the  use  of  water  from  wells  ud  a- 
terns  which  are  most  likely  to  have  seeps  from  sewers,  cess-pools,  and  the  Ek^ 
in  which  these  deathly  cholera  discharges  have  been  deposited : 

"  The  important  question  of  water  supply  is  attracting  marked  attentioa  il 
over  the  country,  and  numerous  communities,  large  and  small,  hitherto  ansiti- 
factorliy  provided  for  are  taking  steps  to  procure  charters  and  raise  the  necaorj 
funds  for  new  constructions.  The  rapid  growth  and  practical  application  of 
itary  knowledge  of  late  years  has  largely  contributed  to  the  result,  but  in  espeni 
has  the  public  sense  of  the  importance  of  a  wholesome  water  supply  been  qnii^ 
ened  and  aroused  to  action  by  a  widespread  anticipation  of  an  invasion  by  Awiic 
cholera. 

"  It  is  in  accordance  with  all  past  experience  that  this  plague  wiU  reach  a 
in  the  year  following  its  appearance  in  weStem  Europe,  but  whether  it  comei  w 
not  we  have  had  ample  warning,  and  furthermore  are  in  possession  of  the  nc^ 
site  knowledge  of  how  to  meet  it  and  forbid  it  to  do  more  than  effect  a  landiif. 

"  The  cholera  is  purely  a  filth  disease,  which  alike  in  its  home  amid  tbe 
^;norance  and  squalor  of  Bengal  or  isolated  in  hospitals  under  the  surveillance  tf 
the  most  skilled  physicians,  claims  as  victims  more  than  50  per  cent  of  tboK 
reached  by  its  insidious  attack.  But  while  it  thus  baffles  all  medical  skill  laj 
arouses  the  bitterest  contention  among  those  who  seek  to  explore  the  mystery  d 
its  genesis,  the  practical  methods  of  dealing  with  it  are  well  understood  and  cm 
be  rendered  entirely  effective.  The  individual  victim  must  take  bis  half  chaoce, 
but  the  community  can  be  protected. 

"  It  has  been  well  determined  that  only  in  the  alimentary  canal  is  the  speci- 
fic poison  of  cholera  capable  of  its  deadly  work  in  man.  It  is  true  that  infecied 
clothing  will  transport  it,  but  unless  the  germ  reach  its  appointed  place  in  ihe 
human  intestines  no  harm  can  result.  The  healthy  stomach  even  is  proof  agaim: 
it,  so  that  whether  at  home  or  on  its  pestilential  joumeyings  experience  has  proted 
that  the  common  vehicle  of  its  transmission  from  victim  to  victim  is  drinking- 
water  which  has  been  previously  contaminated  with  cholera  discharges.} 

"The  moral  of  this  is  evident.  The  first  care  of  those  who  bear  the  respon- 
siblity  of  protecting  the  public  health  is  to  see  to  it  that  the  most  minute  precau- 
tions shall  be  taken  to  guard  the  water  supply  from  possible  contamination,  ft 
is  not  enough  that  the  time  has  gone  by  when  a  well  sunk  in  earth  saturated  viih 
sewage  or  surface  drainage  can  be  permitted  to  spread  ite  contagion.  Attenttos 
must  be  given  to  this,  it  is  true,  since  the  ignorance  of  people  is  only  supassed  bv 
their  obstinacy,  but  the  health  officer  or  local  official  who  fails  to  close  a  sourit 
of  such  deadly  peril  to  the  community  should  himself  be  buried  alive  in  it.  Cis- 
terns and  reservoirs  too,  must  be  thoroughly  cleansed  and  pun5ed,  drains  ex- 
plored, opened,  repaired  and  ventilated  ;  sewer  connections  examined  and  trap' 
ped;  care  taken  that  the  water  to  be  used  for  dietary  purposes  has  no  possib'e 
connection  with  that  used  for  flushing.  These  details  are  obvious  and  need  not 
be  enlarged  upon. 

"  But  the  broader  field  remains  to  be  explored.     I  will  venture  to  say  that 


THE  PREVENTION  OF  CHOLERA.  713 

___at  the  present  time  there  are  very  few  water  supplies  io  the  land  into  which  more 
or  less  watcT'Closet  or  similar  drainage  does  not  find  its  way  to  a  greater  or  less 

""  <xtent. 

"The  entire  region  drained  by  the  supply  should  be  gone  over  as  though 
with  a  fine-toothed  comb,  aod  every  spot  where    human  pollution  could  by  direct 

'  -discharge  or  indirect  filtratioa  reach  the  drinking-water,  should  be  at  once  and 
permanently  eradicated.  This  will  in  many  cases  arouse  opposition  and  coatu- 
tnacy,  for  it  is  impossible,  unless  one  has  actually  undertaken  the  task,  to  realize 
the  brutal  selfishness  of  those  who,  unendangered  themselves,  will  claim  the  right 
to  continue  the  poisoning  of  their  neighbors.     Were  they  to  do  so  at  close  quar- 

'  ters  a  shotgun  would  be  a  proper  argument,  but  since  their  premises  are  beyond 
the  range  of  a  rifle  they  will  persist  in  imperiling  the  lives  of  others  unless  the 
strong  hand  of  the  law  be  laid  upon  them. 

"These  considerations,  you  will  observe,  apply  as  well  to  new  sources  of 
supply  as  to  those  already  existing. 

"  It  would  be  desirable  to  supplement  this  minute  exploration  of  physical 
features  by  analytical  and  microscopic  investigations.  While  chemistry  has  its 
limitations  and  cannot  positively  assign  the  causes  of  certain  components  of  water 
supply  and  totally  fails  to  disclose  the  existence  of  diseased  germs  it  is  extremely 
useful  as  a  guide,  and  especially  in  confirming  the  results  of  local  examinations. 
The  field  of  microbiology  in  connection  with  water  supply  is  as  yet  hardly  entered 
upon,  but  its  application  can  not  fail  to  prove  of  the  very  highest  value  and 
furnish  indications  beyond  the  possibilities  of  other  methods. 

"It  is  needless  to  say  that  both  chemist  and  microscopist  should  be  compe- 
tent Io  do  their  work.  Nothing  is  more  misleading  and  worthless  than  the  report 
of  the  ignoramus  or  the  charlatan,  and  the  world,  even  the  scientific  world,  is 
not  at  present  composed  of  instructed  and  conscienscious  men  exclusively. 

"  With  the  general  supply  thoroughly  guarded,  no  spread  of  pestilence  need 
be  feared.  Should  individual  cases  occur  they  can  be  strictly  localized  and  con- 
tagion exterminated;  but  while  the  presence  of  cholera  need  occasion  no  panic, 
it  must  be  remembered  that  nothing  but  unremitting  vigilance  and  thorough  pre- 
paration can  avail  to  suppress  the  foul  visitor  or  prevent  his  swarming  and  invis- 
ble  myrimidons  from  penetrating  to  our  homes  and  fastening  upon  their  prey." 

I  think  the  careful  perusal  of  the  above  will  be  a  thorough  vindication  of  the 
senseless  idea  that  our  water  supply  will  induce  cholera, — Kansas  City  Times. 


PREVENTION  OF  CHOLERA.— THE  STATE  BOARDS  OF   HEALTH 

REPORT. 

The  report  of  the  committee  of  the  State  Boards  of  Health  upon  the  "  Prac- 
tical Work  Required  for  the  Prevention  of  Cholera  in  this  Country  "  embodies 
the  recommendations  made  to  the  United  States  and  Canadian  Governments  and 
to  the  country  at  large.     The  recommendations   were  drafted  by  a  committee 
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composed  of  Henry  F.  Baker,  Secretary  of  the  Michigan  Board  of  Health;  H. 
P.  Wolcott,  Chairman  of  the  MassachusetU  Department ;  S.  S.  Herrick,  SecrdaiT 
of  the  Louisiana  Board;  Peter  H.  Bryce,  Secretary  of  the  Provincial  Board  of 
Ontario;  J.  H.  Rauch,  Secretary  of  the  Illinob  Board. 

There  are  three  essential  factors  to  the  prevalence  of  cholera  in  this  comiliT 
as  an  epidemic :  (i)  The  im[>ortation  of  the  disease  by  means  of  ships  nuna 
less  directly  from  its  only  place  of  origin  in  India ;  (z)  local  unsanitary  condittoH 
favorable  to  the  reception  and  development  of  the  disease;  (a)  persons  sick  wiA 
the  disease  in  some  of  its  stages,  or  things  infected  by  such  sick  persons,  to  anj 
it  from  place  to  place.  These  three  factors  naturally  suggest  the  methods  tif 
combating  the  disease,  for  which  there  is  needed  practical  work,  tntematiooii 
national  and  inter-State,  State  and  local.  So  far  as  relates  to  State  and  locd 
boards  of  health,  their  organization  and  activities  are  greater  than  ever  before; 
but  it  must  be  admitted  that  after  cholera  has  been  introduced  into  a  couaUT, 
inland  quarantines  are  not  easily  and  sucessfully  maintained,  although  efforts  n 
this  direction  are  even  then  advisable.  In  view  of  the  threatened  introductioDrf 
cholera  into  this  country  during  the  coming  year,  and  the  consequent  immenK 
waste  of  life  and  property  values  through  derangements  of  conamerce,  trade  tod 
productive  industries,  it  is  the  sense  of  this  conference  that  the  General  Gonnt- 
ment  should  maintain  such  a  national  health  service  as  shall,  by  rigid  inspectiaB 
at  the  port  of  embarkation,  question  the  freedom  from  disease  and  infectioo  of 
all  persons  and  things  from  infected  districts;  and  shall  secure  the  surveiUanceof 
such  persons  and  things  while  on  shipboard,  and,  when  necessary,  detention  it 
quarantine  stations  on  this  side  for  treatment  and  disinfection. 

In  view  of  the  present  threatening  aspect  of  Asiatic  cholera,  and  the  constiat 
danger  from  other  communicable  diseases  occurring  at  foreign  ports  having  com- 
mercial relations  with  the  United  States,  we  urge  upon  Congress  to  provide  for 
the  appointment  and  maintenance  at  all  such  foreign  ports  where  cholera,  yellow 
fever,  plague,  small-pox,  or  scarlet  fever  exist  or  are  liable  to  exist,  of  medial 
officers  of  health,  the  same  being  either  accredited  consuls  or  attached  to  tbe 
consulates.  The  duties  of  th^se  officers  shall  be :  To  give  notice,  by  telegrapb 
when  practicable,  of  the  existence  or  appearance  of  any  of  the  above  named  dis- 
eases to  some  constituted  authority  in  this  country ;  to  give  notice  of  the  depan- 
ure  of  any  vessel  known  or  suspected  to  be  infected  for  any  port  in  the  United 
States;  and,  whenever  requested  by  the  master  of  any  vessel  about  to  load  or 
leave  for  this  country,  to  inspect  thoroughl}  uch  vessel  in  all  her  parts,  and  also 
her  cargo,  her  crew  and  passengers ;  to  use  such  cleansing  and  disinfection  as  he 
may  deem  necessary,  and  to  satisfy  himself  that  all  persons  about  to  sail  are  ittt 
from  dangerous  communicable  diseases,  are  not  recently  from  infected  places,  and 
are  properly  protected  from  small  pox,  giving  to  her  commander  a  certificate  of 
the  inspection  and  of  all  precautionary  measures  taken.  And  it  shall  be  the  dotf 
f  the  ceotral  auth:.rity  n  this  country  to  transmit  promptly  intelligence  of  the 
.xistence  of  ttie  above-mentioned  diseases  at  foreign  ports  and  places,  and  ul  tlic 
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depariure  of  dangerous  vessels  for  the  United  States  and  Canada,  to  all  State  and 
I  local  health  autlioriijcs  in  the  country  which  may  be  interested  irt  the  same. 

We  furtliei  lecominend,  in  cuse  of  those  foreign  pons  which  have  no  con- 
laular  agents  tn  this  country,  or  no  telegraphic  communic^tioa  with  this  country, 
and  which  are  liable  to  transmit  pestflence  through  commercial  intercourse,  that 
I  one  or  more  medical  oSicers  be  chosen  to  visit  such  |Jorts  as  often  as  myf  be 
Adeemed  necessary  by  the  central  health  authority  in  this  country,  so  as  to  give 
I  trustworthy  information  of  Ihe  health  and  sanitary  condition  of  those  places. 

Inasmuch  as  the  Dominion  ol  (  anada  is  equally  interested  with  the    United 
[States  in  protecting  itself  and  the  United  States  from  the  importation  of  dangerous 
:  diseases,  we  siigyett  that  Congress  take  such  measures  as  will  bring  about  con* 
[cettcd  action  with  the  Dominion  and  the  British  Government  by  which  (he  con- 
Isuls  of  this  country  or  of  England  at  foreign  ports  shall  examine  and  take  such 
'actionasihey  may  deem  effective,  and  notify  the authoriiiesof  such  government  as 
has  authority  over  any  port  to  which  any  ship  may  sail  in  tbc  United  States  or 
Canada,  in  order  that  such  government  may  bem a  position  to  taVe effective  meas- 
ures against  the  importation  of  these  diseases.     We  are  gratified  that  the  author- 
ities of  the  Dominion  of  Canada  and  of  the  Province  of  Ontario  have  taken  active 
steps  toward  protecting  the  people  of  Canada  and  indirectly  those  of  the  United 
States,  by  the  adoption  of  extensive  quarantine  regulations.     Wc  feci,  however, 
Uhat  with  respect  to  those  regulations  regarding  the  landing  of  passengers  from 
the  mail  steamers  along  Ihe  St.  Lawrence,  etc.,  further  special  regulations  for 
the  thorough  disinfection  of  the  baggage  and  effects  of  all   passengers,  cabin  or 
steerage,  as  come  from  infected  ports  and  places,  should  be  carried  out  in  a  maa- 
ner  similar  to  that  recommended  by    the  National  Board  of  Health.     Believing 
that  the  importation  ol  cholera  into  this  country  has  usually  attended  the  presence 
of  immigrants  from  infected  countries,  we  therefore  recommend  that  a'l  such  im- 
migrants be  prevented  from  landing  at  our  ports  until  such  lime  as  the  danger  of 
the  introduction  of  cholera  by  them  shall  have  po-ssed. 

The  inspection  and  quarantine  service  inaugurated  by  the  National  Board 
of  Health,  and  set  forth  in  the  paper  by  Dr.  Small  before  this  Conference,  but 
which  system  is  now  inoperative  for  want  of  an  appropriation  by  Congress,  meets 
with  OUT  cordial  approval.  To  enable  these  protective  measutes  to  be  carried 
out,  wc  recummcnd  thai  Congress  be  urged  in  the  strangest  terms  to  legislate  on 
this  subject  at  an  early  date  in  its  coming  session,  and  to  appropriate  such  fund) 
aa  may  be  needful.  The  expenses  incident  to  the  work  which  has  lo  be  per- 
formed at  foreign  ports,  and  the  establishment  of  refuge  stations  at  points  on  our 
coast  for  the  detention  and  treatment  of  infected  vessels  arriving  from  foreign 
ports,  should  undoubtedly  be  borne  by  the  National  Government,  and  not  by 
individual  Slates  or  municipalities,  for  the  bcneiitsaccruing  therefrom  are  general 
and  rtot  restricted  to  localities,  although  some  ports  and  cities  on  the  coast  may 
have  a  more  immediate  interest  in  the  matter  than  others  in  the  in'eror  It  is 
probably,  however,  that  this  national  protective  work  may  not  be  sufficient. 

It  will  undoubtedly  delay  and  lessen  ihe  chances  of  invasion,  but  it  may  not 
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prevent  iovasion  ;  the  poison  of  the  disease  is  subtle,  and  may  effect  an  entrance 
into  the  country  at  some  unguarded  point.  The  funds  necessary  to  the  stamping 
-out  of  the  disease  in  a  particular  locality,  and  to  the  prevention  of  its  spread  to 
.  other  localities  might  in  some  instances  be  borne  by  the  municipality  or  Stau 
affected;  but  should  the  disease  occur  in  a  locality  which  has  failed  or  is  unable 
to  malce  provision  for  the  occurrence,  its  spread  to  other  cities  and  States  would 
be  imminent.  The  want  of  means  at  the  infected  point  would  be  disastrous  to 
many  others.  Congress  has  recognized  the  necessity  for  aid  to  State  and  local 
boards  of  health  under  similar  conditions  in  the  case  of  yellow-fever.  In  1879 
the  sum  of  $500,000  was  appropriated  and  placed  at  the  disposal  of  the  Nationil 
Board  of  Health;  and  the  records  show  that  of  this  sum  $160,000  was  employnl 
in  combating  the  epidemic  of  that  year.  We  therefore  recommend  that  the  infin- 
ence  of  this  Conference  be  used  with  the  view  of  having  appropriated  by  the 
National  Legislature  the  sum  of  $500,000,  to  be  used,  or  as  much  thereof  as  may 
be  needful,  in  case  of  a  cholera  invasion,  in  stamping  out  the  disease  from  the 
infected  localities,  and  in  preventing  its  spread  from  state  to  state. 

The  removal  of  local  unsanitary  conditions  favorable  to  the  development 
of  cholera  is  the  especial  work  of  state  and  local  boards  of  health.  Much  hu 
been  done  already  in  some  stales,  but  much  remains  which  should  receive  iInm^ 
diate  attention.  Where  it  can  be  done,  State  Sanitary  Inspectors  should  be 
appointed  to  visit  all  the  towns  and  cities  specially  liable  to  the  disease,  to  coun- 
sel with  the  local  authorities  as  to  the  best  methods  of  prevention.  This  work 
should  be  vigorously  prosecuted  before  the  disease  reaches  our  shores. 

The  cause  of  cholera  is  contained  in  the  discharges  of  persons  affected  bv 
the  disease,  or  in  things  infected  by  such  discharges.  Should  the  disease  reach 
-our  shores,  the  first  case,  and  after  this  the  first  case  which  reaches  any  giveti 
community,  should  be  strictly  isolated  ;  all  infected  material  from  those  and 
from  any  subsequent  casses  shonld  be  destroyed  in  such  manner  as  to  stamp 
out  the  disease.  Intelligent  sanitary  precautions  beforehand  and  scientific  dis 
infection  and  treatment  in  the  presence  of  the  disease  should  take  the  place  of 
necessary  cruelties  in  case  of  a  panic.  In  case  any  city  or  town  is  infected,  the 
same  principles  of  isolation  should  in  general  be  applied  to  the  city  as  to  the 
infected  individual.  Intercourse  with  other  places  and  cities  should  be  under 
sanitary  supervision,  substantially  as  set  forth  in  the  rules  and  regulations  of  the 
National  Board  of  Health,  respecting  the  inspection  of  travelers,  disinfectioD  of 
effects,  vehicles,  etc. 

Health  officers  and  inspectors  appointed  by  state  or  provincial  boards  of 
health  should,  in  addition  to  other  sanitary  work,  see  that  the  localities  have  set 
apart,  erected,  or  planned  to  be  set  apart  or  erected,  structures  which  shiH 
possess  the  sanitary  requirements  of  an  isolation  hospital.  But  as  regards  lU 
■necessary  work  by  local  boards  of  health,  most  slate  and  provincial  'boards  of 
health  have  printed  and  issued  documents  which  give  ample  instructions. 
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Creator  and  Crkation:  By  Laurens  P.  Hickock,  D.  D.,  LL.  D.  Octavo, 
pp.  360.  Ivison,  Blakeman,  Taylor  &  Co.,  New  York.  For  sal«  by  Ginn, 
Heath  &  Co.,  Boston. 

This  is  an  inlenscly  philosophical  treatise  upon  the  knowledge  in  the  reason 
of  God  and  his  work,  and  is  an  attempt  to  present  the  physical  [Kiilion  of  a  philos- 
ophy which  shall  be  able,  with  the  metaphysical  portion  already  prcicnied  in 
rational  psychology,  to  harmoniie  the  observed  phenomena  of  nature  and  the 
faith  of  thcists  so  that  both  shall  be  found  10  be  essential  parts  of  a  unified  spirit- 
ual Kheme  competent  to  silence  all  skeptical  cavilling  at  theology.  In  the  words 
of  the  author,  "  After  a  critical  examination  of  the  leading  theories  of  modern 
philosophy,  exposing  (he  main  point  in  which  with  most  there  is  an  utter,  and  ia 
the  best  a  partial,  deficiency,  and  therein  opening  the  sure  process  to  the  knowl- 
edge of  an  absolute  Creator,  Ihc  Creationisitself  speculatively  contemplated  in  its 
essential  forces  and  those  dctcimined  in  their  necessary  connections." 

The  argument  of  Ihe  work  is  that  these  essential  forces  have  their  determined 
connections  in  all  the  mechanism  of  inorganic  nature,  and  then  a  life-power  is 
contemplated  as  superior  by  the  Creator,  which  uses  these  essential  meclianical 
forces  in  spontaneously  upbuilding  about  itself,  and  for  its  own  ends,  the  varied 
organic  structures  of  the  vegetable  and  animal  kingdoms;  when  a  contemplated 
entlowroentof  animal  life  sentient  life  with  reason  introduces  man  in  the  imageof 
the  Creator  and  crowns  the  creative  work  with  a  spiritual  kingdom  in  humanity 
which  has  dominion  over  all, 

Ttic  following  is  the  .author's  general  method:  First,  to  determine  the  ex- 
tent of  knowledge  withm  experience;  to  recognize  rea.«on  as  competent  to 
carry  our  knowledge  beyond  experience  and  then,  by  reason,  to  attain  the  sure 
knowledge  of  a  being  who  may  be  an  Absolute  Creator. 

Second,  to  show  thjl  no  one  space  and  one  time  can  be  dclcrmincd  in  com- 
mon for  all,  without  a  knowledge  of  fixed  force  in  place,  and  passing  force  in 
period,  to  contemplate  how  such  distinguishable  forces  may  be  originated,  and 
by  their  multiplicition  and  interaction  a  material  universe  may  be  consummated, 
and  then  how  the  Kuperinduction  of  a  life-power  may  build  up  all  the  organisms 
of  the  vegetable  and  animal  kingdom.<t,  and  the  gift  of  reason  may  elevate  the 
animal  to  the  human. 

The  work  is  divided  into  two  parts,  I — Knowledge  of  a  Creator,  1 1 — Knowledge 
of  Creation.  The  first  is  divided  into  three  chapters  euiilled  :  Knowledge  Re- 
stricted to  that  which  Is  Gained  in  Experience;  Reason  Competent  to  Know  an 
Outer  Creation;  Reason  Knows  Ihe  Creator.  The  second  is  also  divided  in 
three  chapters,  viz.:  Space  and  Time;  Force;  Life.  Force  is  considered  tinder 
three  divisions  ;  AnlagoniHtic  force;  Diremptive  force;  Revolving   force.     Under 
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the  head  of  Life  are  discussed  The  Reign  of  Life  io  the  Vegetable  Kingdooi; 
Reign  of  Sense  in  the  Animal  Kingdom ;  the  Reign  of  Reason  in  humanjty. 

It  will  be  seen  by  this  meagre  outline  of  the  scope  of  the  work  that  the  ex^ 
cution  of  the  plan  necessarily  carries  the  reader  to  Uie  highest  sphere  of  specnla- 
tive  philosophy,  yet  he  will  6nd  that  "  by  the  use  of  reason  as  a  distinct  organ 
of  transcendental  knowledge  we  may  consistently  attempt  to  attain  a  knowledge 
of  the  Creator ;  following  which  we  may  also  consistently  seek  to  know  the  work 
of  Creation  in  its  incipiency,  progress  and  consummation." 

We  commend  it  to  all  who  desire  to  obtain  a  view  of  the  subject  from  a 
higher  sundpoint  and  from  a  more  comprehensive  platform  than  are  ordinariljr 
furnished  by  thinkers  of  the  merely  materialistic  school 


Chapters  on  Evolution:  By  Andrew  Wilson,  Ph.  D.,  F.  L.  S.,  Etc  With 
259  illustrations.  Octavo,  pp.  383.  G.  P.  Putnam's  Sons,  N.  Y.  For 
sale  by  M.  H.  Dickinson;  $3.50. 

This  is  not  a  new  work,  but  it  probably  presents  the  facts  and  arguments  of 
evolution  as  fully  and  fairly  as  any  that  has  been  published.  Commencing  witb 
the  almost  simultaneous  promulgations  of  the  theory,  worked  out  at  opposite 
points  on  the  globe,  by  Darwin  and  Wallace  in  1858,  he  states  the  problem  con- 
cisely and  clearly,  following  the  statement  with  consequent  and  logically  ananged 
chapters  upon  the  study  of  biolc^y,  the  constitution  of  the  animal  and  plant 
kingdoms,  protoplasm ;  the  evidence  in  favor  of  the  theory  from  nidimeDtai; 
organs;  from  the  tails,  limbs  and  lungs  of  animals;  the  evidence  furnished  by  the 
science  of  likenesses ;  from  missing  links,  from  development  in  the  earlier  stages 
in  the  life  history  of  auimals,  in  the  life  histoiies  of  star  fishes  and  crustaceans, 
and  from  the  development  of  moUusks,  anphibians,  etc;  the  evidence  for  the 
life-histories  of  iosects;  from  the  constitution  of  colonial  or  compound  animals; 
from  the  fertilization  of  flowers ;  from  degeneration ;  and  finally  a  chapter  on 
geology  and  evolution. 

The  whole  is  bountifully  illustrated  with  wood  cuts,  while  the  style  is  attrac- 
tive and  lucid.  Any  reader  who  wishes  to  find  the  whole  subject  fully  treated  in 
one  volume  need  go  no  further  than  this. 


The  Approaching  End  of  the  Agk:  By  H.  GratunGuiness.  Sixth  edition. 
Octavo,  pp.  776.  A.  C.  Armstrong  &  Son,  New  York,  1884.  For  sale  by 
M.  H.  Dickinson,  $2.50. 

The  full  title  of  this  work  is  "  The  Approaching  End  of  the  Age,  Viewed  in 
the  Light  of  History,  Prophecy  and  Science,"  and  its  author,  who  is  Director  of 
the  East  London  Institute  for  Home  and  Foreign  Missions,  has  devoted  many 
years  of  patient  and  laborious  research  to  its  preparation.  Its  object  is  to  prove 
that  the  day  of  Christ  is  at  hand,  or,  to  use  the  language  of  the  author,  "thai 
Ihe  time  for  evangelizing  the  nations  and  gathering  in  the  church  of  the  first-bom 
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is  tpeedily  to  expire — ihst  the  long-day  of  grace  to  the  Gentiles  is  all  but  over, 
and  thai  apostate  Christendom,  to  long  spared  by  the  goodtiess  of  God,  is  soon 
to  be  cut  ofT  by  his  righteous  severity— that  the  tnystcry  of  God  Is  all  but  finished 
and  his  manifested  rule  about  to  be  inaugurated— that  the  closing  Armageddon 
conflict  is  at  hand  and  the  complete  overthrow  of  the  confederated  hosts  of  evil ; 
that  scarcely  a  single  prophecy  in  the  whole  Bible,  relating  to  events  prior  to  the 
second  adx'ent  of  Christ  remains  unfiilfiUed." 

In  elucidating  the  subject  and  explaining  the  fulfillment  of  scripture-pro- 
phecy he  has  presented  an  astonishing  array  of  facu  regarding  the  world's  history 
and  clironology,  the  nature  and  object  of  prophecy,  the  plan  of  providence,  the 
system  of  times  and  scAsons  of  nature  and  the  periodicity  of  vital  phenomena.  The 
facts  of  nature  and  of  revelation  are  collected  and  compared,  and  the  author 
finally  claims  that  all  the  proofs  are  of  a  character  that  no  sober  minded  Christian, 
student  can  reject. 

The  amount  of  information  on  obscure  historical  points,  astronomy  and  phi- 
losophy crowded  into  this  work  is  wonderful,  and  the  fact  that  it  has,  in  six 
years,  reached  its  sixth  edition,  is  strong  evidence  of  its  acceptability  to  a  larje 
class  of  intelligent  readers. 

The  TiiKisnc  Cosxeption  of  the  World:  By  B.  F.  Cocker.  D.  D.,  LL.D. 
Octavo,  pp.  436.  Harper  Brothers,  New  York.  For  sale  by  M.  H.  Dick- 
inson.   $9.50. 

This  work,  though  not  exactly  new,  is  still  one  of  the  best  constructed  argu- 
f|}ents  in  opposition  to  certain  materialistic  (CDdences  of  modern  thought  to  be 
found,  and  is  decidedly  worthy  of  the  careful  study  of  all  who  are  interested  in 
the  quedion  ofihc  personality  and  providence  of  God.  Professor  Cocker  is  the 
author  of  a  treatise  upon  "  ChTtstlanity  and  Greek  Philosophy,"  ptiblished  sev- 
eral  years  ago  which  attracted  much  attention  among  earnest  Christian  thinkers, 
at  least.  Tbe  present  essay  is  devoted  to  an  effort  to  show  that  the  theistlc 
postulate  is  not  degraded  to  a  mere  hypothesis,  inadequate  to  explain  the  Uni- 
verse, but  that  man  must  still  continue  to  look  up  to  a  personal  God  and  to  that 
providence  which  is  pre-eminently  revealed  in  history,  "instituting  a  Kingdom 
of  God  upon  earth  by  a  eupernatiiral  guidance  and  grace." 

The  author  has  constantly  in  mind  the  issue  made  by  Strauss  in  his  "The 
Old  Faith  and  the  New,"  as  between  God  and  no  God — between  the  belief  in  a 
personal  God  and  the  impersonal  All,  which  justifies  him  as  he  says,  in  his  attempt 
10  restate  and  defend  the  "Theistic  conception  of  the  world." 

The  scope  and  logical  sequence  of  the  work  canbejudgedof  fromthe  follow- 
ing titles  of  the  eleven  chapters  comprised  in  the  book  :  The  Problem  Stated  ; 
God  the  Creator ;  The  Creation ;  Creation — the  Genesis  or  Beginning ;  Creation  ; 
its  Hbtory ;  ConserviLtion— the  Relation  of  God  to  the  World;  Providance  of 
God  m  lliim.ui  lliiitory;  Ttie  Relation  of  Gud  to  Humanity  j  Special  Providence 
and  Prayer  ;  Moral  Government— its  Grounds,  the  Correlation  between  God  and 
Men;   Moral  Government — its  Nature,  Condition,  Method  and  Bad. 
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The  author  cUiiiis  that  the  signs  of  the  times  ue  propitious,  that  at  present 
the  conflict  between  reason  and  (atth,  science  and  religion,  presents  naany  hope- 
ful indications  of  an  approaching  coociliatioo  and  that  the  most  candid  men  on 
all  sides  of  the  question  are  "hourly  catching  glimpses  of  the  everlasting  iur- 
mony  which  pervades  the  universe  of  being  and  thought." 

It  is  a  book  that  presents  the  whole  subject  fairly,  thoughtfully  and,  as  «e 
regard  it,  with  powerful  force  in  favor  of  theism. 


WoNDKRS  AND  CURIOSITIES  Of  THE  RAILWAY:  By  Wm.  Sloan  Kennedy,  u 
mo.,  pp.  354.  Second  edition.  S.  C.  Griggs  &  Co.,  Chicago.  For  sale 
by  M.  H.  Dickinson,  $1.35. 

This  handsome  and  admirably  illustrated  book  contains  a  condensed  history 
of  railroad  building  and  progress  all  over  the  world  and  is  a  most  interesting 
volume  to  the  general  reader,  as  well  as  to  the  railroad  man.  CommeDciDg  with 
"Beginning  in  Europe,"  we  are  next  instructed  as  to  the  first  American  rail- 
roads ;  then  as  to  the  "  Banding  Of  the  Continent,"  "  The  Locomotive  in  Slip- 
pers," "A  Mosaic  of  Travel,"  "  A  Handful  of  Curiosities,"  in  railways  and  iocc- 
motives ;  an  account  of  mountain  railways,  vertical  railways,  tramwa3rs ;  the 
uses  and  functions  of  railways  in  war,  the  luxuries  of  travel  as  shown  in  the 
private  cars  of  Vanderbflt  and  others ;  desaiptions  of  old  and  new  styles  of 
rails,  trains,  etc.  There  are  more  than  twenty  illustrations  of  ancient  and  modem 
railroad  cars,  engines  and  other  improvements. 

Taken  altogether  this  book  is  a  success  and  will  have  a  heavy  run  if  "  found 
out"  by  the  public. 

Medical  Electricity:     By  William  White,  M.  D.     lamo.,   pp.   303     Fowler 
&  Wells,  New  York.     For  sale  by  M.  H.  Dickinson,  $2.00. 

This  is  a  manual  for  students,  intended  to  show  the  most  scientific  and  ra- 
tional application  of  electricity  to  all  forms  of  acute  and  chronic  disease  by  the 
different  combinations  of  electricity,  galvanism,  electro-magnetism,  magneto-elec- 
tricity and  human  magnetism.  Dr.  White  is  professor  in  the  New  York  Medical 
College  for  women,  and  brings  to  the  subject  a  large  experience  in  the  treatment 
of  all  classes  of  diseases  and,  while  he  does  not  discard  drugs  altogether,  he  be- 
lieves that  electricity  can  be  made  to  take  their  place  in  many  instances.  His 
style  is  good  and  his  directions  for  the  application  of  this  remedial  agent  clear 
and  precise,  so  that  no  one  need  make  any  mistake  in  its  use. 


Technical  Education,  and  Other  Essays:  By  Prof.  T.  H.  Huxley.  Price, 
post  free,  IS  cents  in  postage  stamps.  J.  Fitzgerald,  Publisher,  30  Lafay- 
ette Place,  New  York. 

This  latest  number  of  the  "  Library  of  Science"  is  one  of  the'most  valuable 
and  interesting  in  that  popular  series.     Besides  the  essay  on  ' '  Technical  Eduu- 
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tion,"  which  by  itself  is  worth  more  tfian  th«  price  of  the  nhole  number,  there 
are  four  other  essays,  namely,  on  Joseph  Priestley,  the  discoverer  of  oxygen ;  on 
the  Conneciton  of  the  Biological  f^cienccs  with  Medicine;  on  S.-nsaiion  and  the 
Sensiferous  organs ;  and  on  Certain  Errors  respecting  the  Structure  of  the  Heart 
attributed  to  Aristotle. 


OTHER  PUBLICATIONS  RECEIVED. 


Casulls  Pamiiy  Afa^astn/,  American  EditioD,  Vol.  I,  Nos,  i)  and  to,  Novem- 
ber and  December;  $1.50  a  year,  15  cents  monihty;  Caiscll  &  Co.,  New  York. 
Tfu  Virgitria,  a  Mining,  Industrial,  and  Scientific  Journal,  Jt'd.  Hotchkiss  Editor 
and  Pioprieior  Jiinuaty,  1885;  $2,co  a  >e3r  35  cents  a  month,  Staunton.  Va. 
Iowa  State  Historical  Record,  published  by  State  Historical  Society,  at  Iowa  City, 
Iowa;  January,  1SS5.  Nutional  Water  Works  Co.,  Kansas  City,  Mo.,  revised 
water  rates  and  rules  and  regulations  for  18S5,  B,  F.  Jones,Superintcndcnt,  Kan- 
sas City,  Mo.  Humboldt  Library,  No.  66  ;  Technical  Education  and  other  essays, 
by  Thomas  H.  Huxley;  price  15  ccnisj  J.  Fitzgerald,  Publisher,  New  Yoik. 
Johns  Hopkins  University  Studies,  Herbert  B.  Adams,  Editor.  Third  Scries,  I!- 
Ill :  Local  Institutions  of  Virginia,  by  Edward  Ingte,  A.  B.;  February  and  March, 
1885,  Batiimore,  Md.  The  Untversity  rfrt'/Va',  successor  to  Kantas  Htview  ani 
l/nrversity  Covrur,  March,  1885.  Signal  Service  Notes,  Nos.  VI,  VII,  VHI, 
IX  :  No.  VI — A  Report  on  Wind  Velocities  at  Lake  Crab  and  at  Chicago,  by  H. 
A.  Hazcn  ;  No.  VH^The  Study  of  Meicorology  in  Higher  Schools  of  Germany, 
Switzerland,  and  Austria,  by  Frank  Waldo;  No.  VHI — Variation  of  Rainfall 
West  of  the  MiMissippi,  by  H.  A.  Hasen  ;  No.  IX— The  Elements  of  the  Helio- 
graph, by  Frederick  K.  Ward,  Wa.shinglon  City  Signal  Office,  1S83.  A  Cor- 
relation Theory  of  Color  Perception,  by  Charles  A.  Oliver,  A.  M.,  M.  D.,  Jan- 
uary, 1885,  Philadelphia,  Pa.  Padfic  ScUiue  Manlkly,  Stephen  Bowers,  Ph.D., 
Editor,  Vol.  I,  No.  i,  March,  1885,  Bowers  &  Son,  San  Buenaventura,  Cal. 
Advance  Sheets,  Report  of  Experiments,  by  Prof.  E.  M.  Shelton,  ManhatUn, 
Kansas,  March.  1885;  Experiments  of  1S84.  New  York  Mtdual  AbilratU  Febtu- 
ary,  1885,  Vol.  V.  No.  1 ;  $1.00  per  year;  Medical  Abalraci  Co.,  New  York. 
Builefin  cf  Washbura  Ct^i^e  Laboratory  </  Natural  HUiory,  Edited  by  Francis  ^V 
Cragin,  Vol.  I,  No.  >,  price  30  cents,  Topeka,  Kas.,  January,  1885.  Report  of 
Adjutant-General  of  Missouri  for  18S3-4,  JefTerton  City,  Mo.  Meteorology  of 
Oakland,  Cal.  for  1S81-3,  and  1883-4,  by  J.  B.  Trembly,  M.  D.,  Oakland,  Cal. 
The  Revolution  of  1884,  J.  Cr.  Pangborn.  Chicago,  in.,  1S85  International 
Electrical  Exhibition,  1884.  Report  of  Examiners  on  Applications  of  Electricity 
to  Warfare;  Fire  and  Burglar  .'Vbrms  and  Annunciators;  Underground  Conduits; 
Electro  Dental  Apparatus;  Electric  Telegraphs,  published  in  Philadelphia,  Pa. 
General  Truths  in  Applied  Entomology,  by  Chas.  V.  Riley,  U.  S.  Entomologist, 
Macon,  Ga.,  1884.  Report  of  the  Entomologist  Chas.  V.  Riley,  M.  A.,  for  year 
1884;  January  31,  \%%%,  Government  Printing  Office.     Oepartraent  of  Agricul- 


722  A'AATSAS  CITY  REVIEW  0/  SCIENCE. 

ture,  Catalogue  of  Exhibit  of  Economic  Eotomology  at  the  World's  Industrial  and 
CottoD  Centeonial  Exposition,  New  Orleans,  1884-5  >  Government  Printiog  Of- 
fice, 1884.  Bulletins  of  the  Califoraia  Academy  of  Sciences,  Nos.  a  and  j,  Jao- 
uarjr  and  February,  1885. 


SCIENTIFIC  MISCELLANY. 


RECENTLY  PATENTED  IMPROVEMENTS. 

J.   C.    HIGDON,    H.    E.,    KANSAS  CITY,    HU. 

System  or  Aerial  Conduits  for  Electrical  Wiris. — Mr.  D.  B.  Mac- 
quarrie,  manager  of  the  Missouri  and  Kansas  Telephone  Company  of  this  city, 
is  ihe  projector  of  this  improvement,  his  object  being  to  provide  for  ihe  construc- 
tion and  maintenance  of  such  a  system  as  will  overcome  the  defects  of  both  un- 
derground conduits  and  the  present  unsightly  pole  system — one  which  shall  com- 
bine all  of  the  efficiency  and  simplicity  possessed  by  the  one  with  the  desirable 
compactness  of  the  other. 

The  invention  consists  principally  in  supporting  upon  posts,  or  columns  de- 
signed expressly  for  the  purpose,  a  continuous  chamber  in  which  the  wires  are 
confined,  substantially  as  hereafter  more  fully  explained. 

Id  construction  a  line  of  sup{>brting  posts  is  provided  with  suitable  flanges 
at  their  bases  and  secured  to  a  foundation  of  masonry.  These  posts  may  be  of 
any  suitable  material  and  they  may  be  tamped  in  the  ground  as  ordinary  posts 
are,  but  preferably,  they  are  formed  of  cast*iron  with  a  flange  at  each  end. 

The  flange  at  the  upper  end  projects  suflBciently  at  either  side  of  the  conduit 
to  form  a  support  for  the  cover- sections  when  removed  from  their  normal  posi- 
tion. This  arrangement  obviates  the  necessity  of  lowering  the  cover  to  the 
ground  when  the  wires  are  to  be  repaired. 

In  constructing  the  said  conduit,  sheet-metal  is  given  the  preference  as  to 
material.  The  chamber  or  conduit  is  rectangular  in  cross  section  and  is  com- 
posed of  a  pair  of  side-sheets  to  the  lower  edge  of  which  a  flanged  bqttom-sheet 
is  securely  riveted.  Bracing- plates,  perforated  for  the  passage  of  the  wires,  are 
placed  immediately  over  each  supporting-post,  they  are  used  mainly  to  impart 
rigidity  to  the  sides  of  the  conduit  and  being  provided  with  flanges  they  are  se- 
curely riveted  thereto. 

The  said  plates  being  perforated,  they  are,  of  course,  utilized  as  wire-sup- 
ports, but  as  they  are  limited  in  number,  intermediate  devices  for  supporting  the 
wires  may  be  employed.  Any  of  the  improved  devices  now  in  use  for  the  pur- 
*vi«e  can  be  used  here. 

The  wires  within  the  conduit  are  protected  by  removable  weather-proof  cov- 
tions  having  pendant  side-flanges  and  tongued  and  grooved  end-portions. 


;THB  ST.  LOUIS  ACADEMY  OF  SCIENCE. 


723 


The  length  of  each  cover-section  should  correspond  to  the  distance  between 
i  tbe  centers  of  the  supj>orting-colunins. 

After  the  wires  have  been  placed  in  position,  any  desired  tectioo  of  the  con- 
ducting chamber  or  the  entire  length  thereof  may  be  filled  witli  paraRine,  or  other 
insulating  comjiotind,  but  ihi«  is  not  essential  to  llie  perfect  working  of  the  line. 

It  is  evident  from  this  con»truciion  thai  telegraph  and  similar  wires  may  be 
coitfined  in  a  very  limited  space— for  instance:  a  len-incl)  conduit  will  accommo- 
date two  hundred  wires,  and  their  electrical  condition  and  freedom  from  mutual 
ioterruption  will  perhaps  be  more  nearly  perfect  than  those 'of  any  known  system. 

The  described  system  affords  absolute  protection  to  life  and  property,  for, 
unlike  the  polesjstem,  it  will  be  impossible  for  a  wire  to  break  and  fall  from  its 
position  in-  the  conduit. 

The  system  will  operate  equally  as  well  when  constntcted  along  the  narroW' 
est  alley-way  as  upon  the  broadest  streets — a  fact  of  no  small  importance  in  the 
construction  and  maintenance  of  a  telegraph  system. 

Improved  Fot.dinc  TAni.t. — This  invention  consists,  primarily,  in  construc- 
ting thi  lop  of  the  table  in  two  similar  sections  that  are  hinged  together;  the  ob- 
ject being  to  produce  a  table  that  may  be  folded  to  the  form  of  a  small  packing- 
box. 

The  coastiuction  may  be  described  as  follows:  A  pair  of  top  sections  pro* 
vided  with  raised  border-strips  which  encircle  the  edge  of  each,  hinges  located 
upon  such  strips  for  connecting  the  top-sections,  a  pair  of  rectangular  EUpporting- 
frames  hinged  to  fold  inward  longitudinally  upon  the  under  surface  of  the  top, 
(their  crf}6s-bars  resting  in  notches  formed  in  the  adjacent  border-strips  conncct- 
iog  the  top  sections)  and  being  severed  upon  a  central  line  and  provided  thereat 
with  hinges  to  allow  of  a  transverse  fold  in  closing  (he  top  sections  together,  bi- 
I  furcAlions  in  Llie  lower  exiremilies  of  the  frames,  and  braces  hinged  to  the  under 
surface  of  the  top  for  engaging  ihe  bifurcations  when  the  table  is  in  use. 

The  inventor  is  Mr.  J.  C.  Mebaflcy,  of  Kansas  City. 


THE  ST.   LOUIS  ACADEMY  OF  SCIENCE. 

In  the  meeiiiig  of  the  Academy  of  Science  last  week  Prof.  Pritcheti  gave  a 
description  of  his  work  in  assisting  in  the  compilation  of  the  topographical  map 
of  Missouri.  His  connection  with  the  work  was  only  as  an  astronomer,  oad  the 
Washington  University  Observatory  was  held  throughout  as  the  basis  for  all  tbe 
work.     The  uncompleted  Mate  o(  the   work   prompted  a  suggestion   that  an  at- 

>iefnpl  be  made  to  obtain  an  appropriation  from  the-^uteforitsoooapletion.  The 
value  of  such  a  showing  as  might  be  made  of  the  mineral  and  agricultural  re- 
sources of  the  Stale,  it  was  thought,  ought  to  induce  the  making  of  the  appto- 
priaiton. 

Prof.  Potter  presented  some  analyses  of  water  made  to  detemtine  to  what 

I  e  xtent  sewage  introduced  into  the  rivers  is  oxidized  and  gotten  rid  of  by  oxlda- 
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tioD.  He  said  opinions  of  scientiits  as  expresaed  on  this  subject  did  not  agree, 
and  quoted  some  differences.  His  view  was  that  sewage  was  oxidized,  and  to 
gain  evidence  on  the  point  he  collected  specimens  of  (he  water  to  be  found  in 
the  Mississippi  at  Bissell's  Point,  foot  of  Lesperance  Street,  off  the  docks  at  Car- 
ondclet,  at  the  Quarantine  station  and  at  Crystal  City.  The  analyses  showed 
that  the  purest  water  was  found  at  Quarantine,  which  is  two  miles  below  the  fooi 
of  Lesperance  Street,  where  the  worst  water  was  obtained,  and  where  the  main 
sewers  empty  their  contents  into  the  stream.  The  water  at  Crystal  City  was  neit 
to  the  Quarantine  in  purity,  while  the  water  at  Bissell's  Point,  from  whence  the 
city's  supply  is  drawn,  was  third  in  purity,  and  Carondelet  fourth.  He  found  in 
this  ample  proof  that  sewage  was  oxidized  and  the  water  purified  by  runnin; 
freely  in  a  stream,  as  also  an  argument  in  favor  of  the  establishment  of  the  base 
of  water  supply  for  the  city  at  the  Chain  of  Rocks,  above  the  present  point, 
which  is  below  a  drainage  district  of  the  city. 

The  next  publication  wiil  be  a  memorial  to  the  late  Dr.  Englemann.  Prof. 
Asa  Gray  will  be  here  in  April  or  May,  and  will  be  entertained  by  the  Academ;. 
Dr.  George  Richter  was  admitted  to  membership.  At  the  next  meeting  ProC 
Nipher  will  discourse  on  some  electrical  experiments. 


A  STUDY  OF  AMERICAN  WHEATS. 

A  chemical  investigation  of  the  wheats  of  the  country  has  been  going  o» 
for  two  years  in  the  laboratory  of  the  Department  of  Agriculture.  Such  results 
have  been  obtained  that  Mr.  Clifford  Richardson,  the  chemist,  feels  justified  in 
giving  publicity  to  them.  From  very  elaborate  tables  showing  the  analysis  of  a 
great  variety  of  wheats  from  all  parts  of  the  country  these  deductions  are  made. 
The  main  failing  of  American  wheats  is  their  deficiency  in  albuminoids.  The 
highest  percentage  of  albuminoids  found  by  Prof.  Richardson  was  17.15  in  a 
Minnesota  wheat.  Russian  wheats  have  been  shown  to  contain  29.56  per  cent. 
The  albuminoids  are  regarded  as  the  most  valuable  part  of  the  grain.  Prof. 
Richardson  says  it  is  difficult  to  explain  for  what  reason  American  wheats  coo- 
tain  so  much  less  water  than  is  given  in  the  foreign  averages,  but  he  has  never 
seen  a  sample  which  contained  as  much  as  the  average  given  by  the  chemist 
Wolf  for  German  wheat.  He  concludes  that  the  hotter  and  drier  summers  of 
America  may  afford  the  explanation.  A  comparison  of  the  samples  analyzed 
shows  that  the  wheat  of  the  eastern  States  is  the  poorest  raised,  falling  below  the 
average  in  albumin'tids,  in  ash  and  in  size.  The  improvement  is  gradual  andreg- 
ular  until  the  Pacific  slope  is  reached,  where  there  is  a  decided  falling  off  in  qual- 
ity. The  best  wheat  grows  between  the  Mississippi  and  the  mountains.  It  has 
a  higher  averagein  oil,albuminoidsand  ash.  The  Oregon  and  California  wheats, 
although  showing  large  and  handsome  grains,  contain  a  comparatively  low  amount 
of  albuminoids. 

After  crossing  the  Mississippi  the  averages  show  that  in  Missouri  and  Kansas 
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wheatt  arc  deficient  in  nitrogen,  while  Texas  priMltices  a  grain  rich  innilrogra, 
>ut  injured  by  too  small  weight  per  too.  Minnesota  has  a  much  larger  grain,  not 
quite  so  well  supplied  with  nitrogen.  It  is  Colorado  which  leads  in  the  produc- 
tion of  a  large  grain  containinga  large  amount  of  albuminoids.  That  State,  Prof. 
Richardson  says,  shows  what  the  possibilities  are  o[  raising  a  perfect  wheat. 


EXPLORING   ALASKA. 

The  country  seems  to  have  seliled  down  imo  a  conviction  of  ihc  unwisdom 
of  wasting  money,  anxiety,  health  and  life  upon  arctic  research.  Even  Mel- 
ville's specious  proposition  to  journey  to  the  pole  by  the  comparatively  safe  way  of 
Franz  Joseph  Land  has  met  no  encouiagement  either  from  public  prints  or  pri- 
vate capitalists,  and  the  young  yachting  swells  of  New  York,  who  in  the  roseate 
warmth  of  after  dinner  enthusiasm  last  autumn  were  promising  their  fathers'  mill- 
ions to  send  the  daring  engineer  north  again,  are  now  discreetly  silent.  It  will 
be  some  yeair,  probably,  before  the  Government  will  send  men  into  the  tcf 
regions  merely  lo  extend  geographical  knowledge,  and  it  may  be  that  the  dread' 
ful  results  of  the  Grccly  expedition,  thaiigh  its  purpose  was  a  better  one,  will  put 
a.  stop  to  the  national  encouragement  of  this  sort  of  adventure  forever.  The 
Government  is,  however,  encouraging  explorations  in  our  own  territory,  in  regions 
not  difficult  or  access,  of  great  geographical  and  commercial  interest,  and  yet 
comparatively  unknown. 

Four  expeditions  have  been  sent  to  Alaska  within  two  years,  and  have  suc- 
ceeded ip  givinti  us  a  knowledge  of  the  magnitude  and  possibilities  of  that  once 
despised  possession  which  is  inspiring  lofty  dreams  of  national  and  private  wealtb.^ 
Its  fisheries  have  returned  the  Government  an  interest  of  nearly  five  per  cent  a 
year  on  the  $7,200,000  which  Secretary  Seward  paid  Russia  for  Alaska  in  r867, 
as  a  delicate  acknowledgment  of  our  gratitude  for  that  nation's  firm  friendship 
during  the  rebellion,  and  now  it  is  found  that  the  possession  which  wc  then  did 
not  especially  want  contain*  vast  rivers,  mountains,  forests  and  mine«  of  un- 
dreamed of  riches.  Private  companies  are  contemplating  the  exploration  of  the 
countrj-;  there  arc  rumors  thai  ihcy  arc  already  being  carried  on  in  secret  and 
for  dishonest  purposes  ;  while  a  fifth  Government  expedition  is  nearly  ready  to 
sail  from  San  Francisco  nnder  the  command  of  Lieut.  George  >!.  Stoney. 

This  young  officer  has  already  headed  two  expeditions  to  Alaska.  He  wa» 
one  of  the  Rodgers  party,  who  after  the  burning  of  that  steamer  were  greatljr* 
aided  in  their  retreat  southward  by  the  Tschoutche  Indians  of  Alaska.  Th^Gov 
ernmcnt  sent  him  back  in  1S83  with  presents  for  these  Indians,  and  while  with 
them  he  heard  of  a  great  river  that  emptied  itseU  into  Hotham  Inlet,  south  <A  the 
Yukon.  VViih  two  men  and  a  dingey  and  ten  days'  provisions  he  explored  it 
fifty  miles,  and  found  it  could  be  navigated  by  large  steamers  for  that  dliunce. 
Last  year  he  explored  the  river — named  Putnam  Kivcr,  in  honor  of  the  young 
officer  of  the  Rodgers  who  was  lost  on  the  ice  near  Siberia— for  nearly  4oomiles 
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and  the  present  expeditioa  is  to  continue  the  work.  The  river,  he  thinks,  will 
rank  among  the  great  rivers  of  the  world ;  numerous  streams  flow  into  it,  and  it 
is  surrounded  by  dense  forests  of  spruce  and  pine  and  birch,  and  bjr  a  genenl 
richness  of  v^etation  unlooked  for  in  so  high  a  latitude. 

The  Putnam  is  not  so  great  a  river,  however,  as  the  Vukoa,  which  lieu. 
Schwatka  explored  in  1883  for  1,800  miles.  He  crossed  the  country  150  miles 
from  Sitka  in  May,  to  the  headwaters  of  the  Yukon,  where  he  built  a  raft,  aod 
floated  down  the  stream,  through  marshes,  deep  lakes  and  great  cafions,  where 
the  water  sometimes  rushed  for  five  miles  between  huge  basaltic  chtb.  The 
Yukon  "is  so  long,"  says  Lieut.  Schwatka,  "that  if  its  source  were  at  Salt  Lake, 
its  waters  might  empty  into  New  York  Bay,  and  its  mouth  is  so  wide  that  Neir 
York  would  be  on  one  side  and  Philadelphia  on  the  other."  Another  expedi- 
tion, under  LieuL  Abercrombie,  attempted  last  summer  to  explore  the  Copper 
River,  which  is  from  400  to  500  miles  long,  but  did  not  penetrate  it  far. 

Of  the  wisdom  and  utility  of  these  explorations  there  can  be  no  question. 
Alaska  is  not  ice-bound  the  year  through;  steamers  can  get  to  Point  Bsnow,  the 
northernmost  land,  at  almost  any  time,  and  sailing  vessels  can  reach  it  in  ordinary 
summer  weather.  We  know  the  country  almost  for  its  fisheries  alone ;  its  im- 
mense and  almost  inexhaustible  tracts  of  timber  are  scarcely  touched,  and  its 
mineral  wealth  is  almost  a  matter  of  speculation.  The  research  should  be  ex- 
haustive and  more  distinctly  scientific  than  it  has  been  ;  and  it  is  pre  eminently  a 
Government  work. — Globe- DemtKrai. 


COAL-DUST  IN  COLLIERY  EXFLOSIOMS. 

Bergralh  Althaus,  in  a  recent  session  of  the  Natural  History  Division  of  the 
Silesian  Society  filr  vaterlandtsche  Cultur,  made  an  interesting  report  concerning 
the  work  of  the  Prussian  Commission  for  the  discovery  of  safeguards  against  fire- 
damp, in  the  course  of  wliich  he  called  special  attention  to  the  effect  of  coal-dust  in 
aggravating  the  disastrous  effects  of  explosions.  Of  the  fatal  accidents  in  Prussian 
coal-mines,  ^j  are  due  to  fire-damp;  and  the  average  number  of  deaths  per  explo- 
sion where  coal-dust  is  present  is  5,  against  1.4  where  coal  dust  is  absent.  This  su- 
tistical  argument  is  conclusive  as  to  the  importance  of  a  study  of  the  part  played 
by  coal-i.ust  in  such  cases.  The  paper  of  Mr.  Hutchinson,  published  in  the  Eq- 
gineering  and  Mining  Journal,  January  loth,  1885,  sums  up  the  English  inves- 
tigations of  this  subject,  almost  to  the  present  time  (we  believe  one  or  two  impon- 
ant  papers  have  appeared  since  it  was  written) ;  but  it  is  less  full  and  satisfactory 
as  to  what  has  been  done  in  Europe ;  and  it  leaves  in  doubt  the  vital  questions 
involved. 

Bergrath  Althaus,  in  the  report  to  which  we  have  referred,  says  of  the  Eng- 
lish investigations,  particularly  of  Galloway  and  Abel,  that  "they  did  not  suc- 
ceed in  completely  explaining  the  influence  of  coal-dust ;  and  hence  opinions  on 
the  subject  continue  to  differ."     But  he  remarks,  a  little  farther  on,  that  the 
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ipensivc  cxpcritnenu  conducted  since  the  middle  of  18S4,  at  the  Kunig  mine, 

Neunkircheo,  near  SaarbiUckcD,  have  completely  salved  the  problem,   have  set 

doubts  at  rest.     He  says:  "  Wc  cad  now  distinguish  dangerous  I'rom  ha/mless 

uJ-dust.     We  know  where  we  must  forbid  the  use  of  fiery  explosions  altogether, 

id  ttibstitutc  other  mej^ns." 

The  report  of  the  cxperimenls  at  the  Kdnig  minej  we  shall  discuss  in  a  later 

lue.     frofcssor  Hasskcliei,  of   Berlin,  who  acted  as  reporter  of  the  Prussian 

loramtssiofl,  hxt  made  some  general  staienicnls  concerning  them,  from  which  it 

ppears  that  all  kinds  of  coal  dust  are  capable  of  exploding  violently  wh«n  ignited 

f  such  means  as  the  electric  spark,  and  tbat  the  extent  of  the  explosion  is  much 

eater  with  coal-dusi  than  willi  firc-darap.     These  conclusions  contradict  those 

the  earlier  French  Comnii^siou,  which  thus  appears,  on   iosufi&cicnt  evidence, 

have  underrated  the  danger  from   this  source.     The  Prussian  experiments  go 

show  that  dust  without   the  recognizable  presence  of  fire-damp  may  become, 

ider  some  conditions,   a  destructive  agent.     A  iburough  study  of  the  experi- 

ents  thcmsclvc)  will  be  required,  in  order  to  see  how  far  they  explain  the  most 

iprcssive  fact  of  all,  namely,  the  fact  that  so  many  dusty  coal-mines  and  coal- 

eakers  never  have  any  explosions.     No  theory  which  does  not  somehow  ac- 

UQt  foe  this  fact  can  be  considered  complete. 

Concerning  the  quantity  of  fire-damp  generated  in  Prussian  mines,  Mr, 
thaus  observes  that  9,000,000  cubic  meters  escape  annually  from  the  shafts  of 
ft  very  fiery  Neu-Iserlohn  1.  mine;  and  that  the  seven  moat  dangerous  West, 
tflian  mines  produce  annually  39,000,000  cubic  meters.  lie  adds  that  all  the 
lies  of  Prussia  could  be  lighted  with  the  gas  escaping  from  Prussian  coat  mines. 
The  Picler  alcohol  lamp  and  the  Wolf  ben/inc  lamp  arc  praised  as  ihc  most 
Dsitive  indicators  of  the  pressure  of  fire-damp;  the  former  showing  so  small  a 
DpoTtion  in  the  mine  atmcsphere  as  0.35  per  cent,  and  the  latter  3  [)er  cent. 
Dce  explosive  mixtures  contain  more  than  6  per  cent,  the  warning  thus  given 
)uld  in  most  cases  leave  ample  time  for  preventing  the  danger  by  increased  sup> 
^ofair.theonly  radical  and  effective  safeguard. — £t^iiieehng  and  Mining  Joumat. 


THE  PERMANENCY  OF  WROUGHT-iRON  STRUCl'URES. 

The   following   by    Prof.    Rossiter   W.    Raymond,    shows    that    the  views 
ivanccd  in  another  article  in  the  present  number  upon   "The  Fatigue  of    Met- 
1,"  are  not  unanimously  accepted  by  engineers  and  physicists  :—[£/.  RtvitH>.'\ 

An  elaborate  report  By  Professor  Thurston  on  the  preseul  condition  of  the 
>□  composing  the  structures  of  the  New  York  elevated  railroads,  conclusively 
lows  that  these  structures  have  not  been  overstrained  ;  that  they  are  nude  of 
^d  mHierisl,  and  as  good  now  as.  ii  was  the  day  it  was  put  in  place  ;  that  they 
|e  well-pioponioned  and  of  a  strength  far  beyond  the  danger  limit  for  any  one 
llhe  possible  causes  of  deterioration ;  that  they  are  not  subject  to  risk  of 
^taliaation  or  of  any  other  source  of  injury  to  quality  and  strength  known  to 
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engineers.  Professor  Thurston's  thorough  discussion  will  perhaps,  for  a  tmt 
at  least,  silence  the  prating  of  newspaper  engineers  about  "vibration,"  "crystalli- 
zation," "decay,"  and  what  not 

We  cannot  forbear  to  quote  a  few  sentences  : 

"So  far  as  I  am  aware,  and  so  far  as  I  can  ascertain,  there  is  no  eridence 
extant,  and  nothing  to  give  the  slightest  foundation  to  the  belief,  that  good 
wrought-iron,  loaded  within  the  elastic  limit,  will  ever  yield  either  to  statioDary 
or  to  intermittent  unreversed  loads,  or  that  crystallization  can  ever  take  pdace 
under  such  conditions. 

"Thus,  thjit  distinguished  engineer,  the  late  Mr  John  A.  Roeb)ing,  report- 
ing upon  the  condition  of  the  great  Niagara  suspension  bridge  several  years  after 
its  construction,  states :  *After  a  thoroifgh  examination,  I  am  unable  to  report 
any  change.'  Experiment  exhibited  the  same  deflection  as  when  the  brieve  wai 
first  built,  and  no  evidence  of  loss  of  strength  or  stiffness  was  detected  by  fais 
repeated  measurements  of  the  bridge  under  load.  The  same  engineer,  remov- 
ing the  old  aqueduct  over  the  Alleghany  river,  at  Httsburg,  after  forty  yein 
of  continuous  service,  found  the  iron  suspension-rods  to  be  quite  equal  in 
quality  to  new  iron.  It  was  used  again  in  a  new  structure.  Tie-bars  that  bad 
been  in  service  underground,  imbedded  in  clay  for  twenty-five  years,  were 
found  in  equally  good  condition  as  toquality  of  the  metal.  The  old  St.  Clair  Street 
bridge,  near  the  same  locality,  after  forty  years  of  service,  was  taken  down  to 
make  place  for  the  later  suspension  bridge  at  Pittsburg,  and  its  iron  was 
unchanged  in  quality.  Iron  originally  crystalline  remained  so ;  the  iron  found 
fibrous  at  its  removal  was  fibrous  when  first  used  ;  no  change  in  either  direction 
had  taken  place. 

"Testing  iron  wires  from  the  old  Fairmount  suspension  bridge,  taken  down 
a  few  years  since  to  make  room  for  the  new  and  stronger  truss-bridge  at  Phila- 
delphia, over  the  Schuylkill,  and  comparing  it  with  good  merchant  qualities  of 
wire  of  the  same  gauge,  I  found  the  two  lots  of  wire  substantially  the  same 
in  quality.  Thirty  years  of  work  had  not  apparently  affected  the  wire  of  the 
bridge  in  the  least." 

It  is  a  serious  question,  and  one  which  time  only  can  completely  answer, 
whether  steel  structures  will  prove  as  uniformly  and  permanently  reliable  as 
wrought-iron  has  proved  to  be,  or  in  other  words,  whether  the  librous  texture  of 
wrought-iron  can  be  equaled  in  this  respect  by  the  granular  texture  of  steel  or 
of  ingot  iron.  In  this  connection,  it  is  interesting  to  note  that  the  fibrous  texture 
referred  to  is  imparted  to  wrought-iron  by  the  presence  in  it  of  a  small  proportion 
of  slag  from  the  puddling-furnace ;  and  that  this  can  be  secured  in  the  Bessemer 
converter  also,  if  desired.  The  so-called  KUin^semerei,  carried  on  at  Avefla, 
in  Sweden,  for  several  years  past,  produces  exclusively  soft,  fibrous  iron  by  the 
simple  device  of  pouring  slag  and  iron  together  into  the  ingot-mould.  Tbis 
requires  however,  a  very  small  charge  (usually  not  more  than  half  a  ton),  and  i 
direct  pouring  from  the  converter,  without  the  intervention  of  a  ladle,  which 
would  chill  the  slag. 


SANtTATiOtf  IN  ST.  hOUtS. 
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SANITATION  IN  ST.  LOUIS. 

Under  the  iuipic«s  of  Alplin  Council,  L«gion  of  Hoaor,  the  first  of  i  series 
of  lectures  on  sanitalioa  was  given  at  th«  Pickwick  before  a  large  audience  by 
Mr.  Robert  Mootc.  The  leciuie  wu  not  burdened  wiili  either  diagram  or 
cbarts,  but  Mr.  Moore  dealt  with  the  question  of  drainage  in  a  manner  that  could 
u«  fail  to  be  underjtood  by  every  one  present. 

At  the  outset  he  remarked  un  the  advance  of  medical  and  social  science  dur- 
ing the  last  hundred  years,  and  said  if  man  could  not  add  to  his  stature,  he 
had,  by  taking  thought,  added  to  the  number  of  his  day*.  The  chief  factor  in 
these  beneficial  changes  was  the  increase  and  wide  diisemtDation  of  the  knowl- 
edge of  the  lavs  upon  which  life  depended.  Another  factor  had  been  the  deep- 
«ning  of  the  idea  of  the  interdependence  and  kinship  of  mankind.  From  pure 
selfishness,  or  from  no  higher  motive,  men  arc  now  forced  to  become  their 
brothers'  keepers.  Another  cause  was  the  enormous  increase  of  wealth  which 
4he  inventions  of  the  last  hundred  years  had  brought  to  men.  People  were  now 
better  fed,  better  clothed  and  belter  housed  than  their  grandfathers  were,  and 
•consequently  enjoyed  better  hcilth  than  their  grandparents. 

The  essential  conditions  to  health  in  large  towns  were  pure  air,  pure  water 
and  pure  soil,  and  the  securing  of  these  conditions  was  the  all-important  task  of 
the  sanitary  en^neer,  and  the  great  test  of  success  in  ail  city  governments.  The 
great  factors  in  securing  these  conditions  were  the  water  supply  and  the  sewerage 
system  of  a  city.  Whatever  system  was  adopted — the  system  of  separate  sewers 
for  the  storm  water  and  the  waste  water  from  the  dwellings,  or  the  combined 
system — the  general  principles  were  the  same.  It  was  necessary  that  the  sewers 
should  be  self-cleansing,  and  that  there  should  be  a  good  outfall  from  which  the 
sewerage  should  be  promptly  and  completely  carried  away.  In  many  places  the 
latter  condition  was  the  chief  difficulty  of  all. 

Sl  l/iuis  wan  particnlarly  fortunate  in  these  two  respects.  Its  sewage 
was  carried  away  by  one  of  the  greatest  rivers  of  the  world,  while  Chicago  was 
at  the  present  time  seriously  considering  how  to  keep  its  sewage  out  of  its  drink- 
ing water.  Dealing  next  with  the  drainage  of  houses,  the  leaurcr  said  it  was 
most  important  that  the  surplus  water  should  be  discharged  as  soon  as  possible 
into  the  sewer,  and  that  no  noxious  gas  should  be  allowed  to  tad  its  way  back 
into  the  hnuse.  Hou.ie  drains  should  be  self-cleansing,  and  to  that  end  it  vas 
important  that  the  pipes  should  be  no  larger  than  was  actually  necessary,  and 
above  all,  that  they  should  not  leak.  Inside  the  house  there  should  be  no 
plumbing  fixtures  which  were  not  in  daily  use. 

In  conclusion,  the  lecturer  emphasized  the  fact  that  owing  to  the  improved 
sanitary  condition  of  St.  Louis  about  5,Soo  lives  were  saved  every  year.  He 
showed  that  St.  Louis  was  naturally  a  healthy  city,  and  urged  that  what  was 
needed,  in  view  of  the  threatened  cholera  epidemic,  was  the  closing  of  the  eight 
-thousand  or  more  wells  and  the  thirty  thousand  cesspools  in  the  city,  'ilteir 
continuance  was  a  disgrace  to  St.  Louis,  and  it  should  be  the  duty  of  every  citi- 
xen  to  Me  chat  they  were  closed. 


rao 
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EDITORIAL    NOTES. 


This  it  the  last  numbsr  of  th«  eighth  vol- 
am«  of  the  Review,  «nd  we  do  not  hesitate 
to  ckU  ■Ltention  to  the  improvement  made 
in  the  magasine  eince  its  commencing  in 
1877.  Few  persons  expected  it  to  live  so 
long,  and  it  has  been  a  surprise  to  its  editor 
and  publisher  that  it  has  done  so,  consider- 
ering  the  very  little  time  that  he  has  been 
able  to  give  to  working  up  either  snb- 
scribera  or  advertising  patronage.  Despite 
this  it  has  attained  a  standing  among  the 
periodicals  of  the  daj  that  is  a  source  of 
pride  and  pleasure  to  him.  At  the  same 
time  it  would  be  an  additional  gratiScation 
if  ila  circulation  would  be  so  extended  as  to 
make  the  Rsvisw  full;  self -an  staining.  A 
hnadrad  more  subacribets  would  place  it  in 
such  a  position,  while  everj  one  beyond  that 
number  would  help  to  enable  the  publisher 
to  increase  its  attractions  bj  means  of  illus- 
trations, better  paper,  etc 

It  seems  to  us  that  it  wonid  be  no  great 
burden  for  each  subscriber  and  friend  to  ob- 
tain one  more,  ani  thus  make  the  Review, 
which  is  acknowledged  by  all  to  be  a  credit 
to  Kansas  Gitjr  and  the  West,  an  undoubted 
success. 


Mm.  Flora  Ellice  Stevekb,  of  Bloom- 
field,  N.  M.,  writes  that  she  has  an  Aztec 
skeleton  which  was  excavated  from  the  Attec 
ruins,  fifteen  miles  from  that  place,  which 
can  be  had  by  any  scientific  association  or 
museum  for  a  nominal  price.  This  is  a 
good  opportunity  to  secure  a  valuable  cu- 
riosity. 

As  iiXtjentATiNa  the  msgnitude  of  the 
line  and  lead  intereslH  of  Southeastern  Kan- 
na,  it  may  be  said  that  the  shipments  of 
line  ore  from  Oalena,  Kas.,  during  1884 
wu  82,987  tons,  which  brought  an  average 
<rftl6perton.  There  were  also  10,341,087 
ponnds  of  lead  produced,  worth  $20  per  ton. 


DuBnra  the  last  month  our  three  medical 


colleges   held    their    comoietKiemenl  cx» 
cism  and  graduated  about  forty  jixax>%^» 
tot*.    At  the  Uedical   Department  of  iW 
University  of  Kansas  City,  Dr.  E.  B  lewii, 
of  this  city,  and  President  B.  R.  Hendricki, 
of  Fayette,   delivered     the     principal   ad- 
dresses. Rev.  N.  Scarritt,  D.  D.,  conferring 
the  degrees.    At  the  Hospital  Medical  Col- 
lege Dr.  8.  D.  Bowker  delivered  the  nuin 
address,  while  Dr.  Thome  conferred  the  dc. 
greea.    At  the  Kansas  City  Medical  Cbllcge 
J.  V.  C.  Kames  delivered  an  admirsUe  ad- 
dress, ^Dr.  J.  H.   Thompson    gave  the  wl- 
viaory  lecture  to  the  grasiaates,  and  Dr.  E 
W.  SchanfBer    conferred    the  degrees  uA 
priies. 


The  Illinois  Sute  Laboralor;  of  Xatoral 
History  has  been  transferred  from  Noraal 
to  Champaign. 

CoRBBCnoN.— In  the  article  in  IheMateb 
iisDe  by  Frofeasor  Cragin,  of  Toprka,  npos 
"  The  Tertiary  in  Harper  County,  Ksnsss,'' 
the  error  was  made,  in  the  sentence  refer 
ing  to  the  metacarpal  splints  of  the  hone,  of 
speaking  of  them  as  "  tiiremthf  •mmwiJ,'' 
whereas  it  should  have  read  "  rjirrwtdi  w 
tquoL''  As  the  error  is  both  awkward  am) 
concerns  the  only  part  of  the  article  that  he 
considered  important  enongh  to  enphtiiu. 
we  hasten  to  make  this  correction  as  public 
as  possible. 

Locally  the  eclipse  of  the  ISth  ulL  «u 
a  disappointment  to  the  aatmnomers,  vbo 
had  made  considersble  preparotions  for  ob- 
serving it,  owing  to  the  cloudy  weather 
which  prevailed  dnring  the  whole  day.  The 
reports  from  nearly  all  points  in  the  Wnl 
correspond  with  this,  and  even  in  the  East 
it  was  not  much  better.  The  observers  it 
the  Naval  Observatory  at  Washington  mc- 
ceedod  in  taking  a  iiomber  ol  saiisfacuirT 
observations  and  photographs,  but  not  ts 
many  as  was  expected  and  hoped. 


JTfiMS  FHOM  PERlODfCALS. 
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Two  inporuni  raUtprUM  for  Kseeu  Cii^ 
Wvrc  pracilcalty  put  in  opentticn  here  in 
Ifvch,  Ttt :  lh(-  ciiiDplfilion  of  ih<-  cnhleratl- 
wny  line  acrua  the  cit^,  aaU  ib-cttiuiuphuut 
realiutioi)  of  tke  hopes  of  ilie  proiineion  of 
the-  Hofirj  Ek-clric  Kftilwav.  llfti>i  rA  lliow 
cnterprian  nrr  the  n.-iitilt  nf  jiraclii'nl  ficim- 
llflc  anil  •Dgincering  akill  tA  Kiinsu  City 
rngineern,  i.  e.,  of  Mr.  Hobvrt  (jiUhnm  and 
Mr  John  C.  Henrj-,  m^iectiwly,  liacked  up 
Wry  borne  capital. 

We  have  rrcdvpil  Iriim  Mr.  Clmrlra  K. 
I'ninaai,  Pn>iU)ent  of  Hip  Davviiiinrl  lliiwa) 

^Acwlemj  of  Naltiral  6Jcicn<-ef,  n  forly-pagi"! 

I  |)un|iblel,  wnttvii  by  hiiu  In  TinilicAlion  of 
the  Ac wk my,  upon  tli«  Knthratiriiy '>r  the 
■'  Klejiliaiir  Pipea  and  [nacribcJ  TaliteU,"  in 
lis  tnn»»um,  ngaini't  tli«  ctiuvi^ms  al  H.  VV. 
Flcnehau,  oriiitliivluBiM  '^f  ihc  Bureau  of 
Kllinnlogy  at  Wn-hingion,  D.  C,  puMiahcd 
Hod  «n<ton«d  by  Major  J.  W.  PowpII,  dircc 
tor.  Id  lii*  SrrontI  Annual  lUpotl. 

\V«  have  nut  time  at  iliiu  lut  uiouient  be- 
fore going  to  pMW  tg  examine  lbi»  pamph- 
let, hut  will  do  m  before  the  next  laaiie  of 
ifaa  RKyiKW. 

A  VESSKi.  waa  rarorcJ  al  SaUm,  Maaa., 
tha  (rther  dm,  with  wjvcr.il  ciiae*  of  «bol»r» 
un  boarl.  this  u  o  mnraing  tor  *rcry  mar- 
itifue  titv  in  the  ci.iiiHry  lo  be  iBatflhfnl  and 
cle»n  u|*.'«iid  the  la«(  ailjiirulion  to  clean 
ujt,  i»  jaat  M  applicable  lo  Kamau  City  U 
III  aoy  «'brr  <'ily  in  the  omiilry. 

We  may  adil  <o  ilic  above  (l»t  wlirn  tlie 
dtolem  rfocfi  rvach  our  cities,  a*  il  probably 
will,  in»pit<'  of  all  ihc"pl*anineu|.  "  ihat 
can  be  done  in  aiJvancf,  llie  principftl  aate- 
gOBTd  to  th»  p«M>|ii<3  i»  lo  prevenl  Ihe  apread 
of  the  pccoliar  diol'Sni  germ  iUcIf  (ilifTercnt 
from  all  other  tlUli]  by  auch  aanitary  appli- 
ances aa  are  utterly  destrucliro  f>(  iL  Noth- 
ing else  will  eflecimlly  prcrcitl  i la  spread 
when  o»i<e  introduc  d  into  a  city. 

VV£  find  thtt  liiliiming  in  the  A'atuot  Oify 
Dai/fPrtmt:  "Number  10  of  the  eighth 
rotumu  of  the  Kansas  Citii'  Review  of 
SciKKCK  ksn  lxT>caiRY  hiiB  appeared  and  is 
exL'ellcDl  in  ita  carefully  Mieclod  and  oris- 
juHl  abuDdant  reading  matlrr.  Tliia  number 


eon  tainii  *.  g-  aeieBlific  irentiaea  on  ihe  Kunaaa 
City  rable  niad,  nn  modem  and  auciool  ine- 
chanica  and  arobilecture,  taaaya  In  ihe 
iluuiain  of  gcolitgy,  a«lri:inooiy,  meiecrolr^; 
coircBiKindencff  on  the  World's  Bxpoailion 
nt  N«vr  Or  lea  na,  (.'It,  Tlic  editor  of  the  jnur- 
nd-thiitbs>  many  renowned  aavnnta  for  i(» 
co-worbem— is  Mr.  Thco.  S.  Coae,  poet- 
BiBat«r  af  our  city. 

ITRMS  FROSf  PERTODICALa 

Sttbienlren  to  lit  Rrvikit  can  bt  JumMtd 
tAmcjrA  IhU  office  mli  all  tht  Uu  nagmmn  tf 
ihU  CounCrjr  aiuf  Ewopt,  at  a  Jucomtl  cf  from 
1 5  ;•>  20  per  cchI  of  lA«  ritaU  price. 


To  cnjf  perton  rtmiltiu^  ta  lU  t>t«  unnwd  mb- 
terifititm  price  u/auy  lltrrf  nflit  promintat  lilm- 
ary  or  teitntifie  majiuine*  of  (A*  Uniltd  Slate», 
we  in'U  pr^n^ji/umM  fkt  aamc,  a«J  (Ac  Kax- 

SAH  CiTT  RctjEW  oy  SCIMCCK   AND   iROOa- 


The  Adantif  Mitiukts  for  April  ii  aremarJ:- 
alily  good  number.  I U  serials  by  C'roiliioclr, 
Un.  UlipliBut,  niid  Miivt  JrwfU  progreaa  ad. 
miribly,  and  Dr.  Uolmet  :uld«  the  atlraotion 
of  a  poetD  called  The  Old  SoBg  Ui  lib  inaUll* 
roent  of  The  New  Portfolio.  The  paper*  on 
Madame  Mahl  are  alao  continued,  and  ap 
eieay  on  Time  Iq  Hhaheapearo^  Playa.  by 
Henry  A.  CUpp,  forms  a  pctidnni  U>  a  form, 
er  article  on  Time  in  Sbnkcepeare'a  Come- 
diea.  A  deligbtfnt  paper  mtitled  George 
Kred*rich  Handle:  1«86-18)V'>,  by  Jd>n  & 
DwiRhi;  Politieal  B«inomy  and  ihu  nirtl 
War,  a  study  liy  J.  I^wronce  Laugblin;  a 
story  called  Fate  Dnminiuit,  by  F.  R.  .Stock- 
ton; An  l^nclanilied  Phtluaupher,  ■  *kel£li; 
and  a  paper  on  tbesparrow,  by  Olive  Tb«n>e 
Miller,  are  the  other  attrDctiona  of  the  num- 
ber. ITie  poetry  eompriaca  FlaniueUa,  by 
Helen  Gray  Cone;  Crcaald,  by  Sora  Pwry; 
The  Strange  G neat,  by  tjlith  M.  Thomas; 
*■>■]  Ranter  Lilic*,  by  John  U.  Tabb.  Tbcra 
are  also  rrYiMTsi  of  recent  poclry  by  Brown- 
ing, Tennyoon,  and  Swlnebnrnn,  and  of 
'iosea^  edition  of  Oray'a  Worka,  logelber 
wlib  the  ii»ual  Coiilribntora' Club  and  Books 


o(  tbe  Moolli.    Houghton.   Miinin  A  Co., 


With  bU  her  alhcr  troiibln— in  Esjrp^ 
■nd  Ircluid,  ■itd  Ahik— old  £nglaad  ku 
■Isti  been  (iMiaing  ihruugh  «  Mfiaua  agricttl- 
loral  criiis,  in  vhicb  th«  nncifnl  |irov»rl>iat 
«xpr«f«ioii,  "u  frood  m  »hriit,"l(Mt  iufoK«, 
(or  the  priw  o(  that  (xiinmodily  touched  iii« 
lowMt  point  it  hu  nuched  in  iho  lif«  at  ihiit 
RvnerativN.  What  hrvoKhl  oa  the  cruU, 
vhiit  nun  Itacffecu,  aad  wbu  reiuiMlle*  liaT« 
tiMo  propoMd,  an  qOMltont  tliki  (lonctni 
the  Anwricaii  aloiaat  u  mitrh  m  the  Eng- 
llthmoB,  whether  h«  b«  a  produoer  oc  oon- 
euiuef  of  wtieaL ;  and  lh«y  are  "ntj  My  aad 
chnrlv  diwuncd  in  an  arlici*  b;  William 
K.  B«ar,  vdilor  «f  ibc  iVo^  La»«  Effrvm,  iu 
lh«  ^arfjl  JnertaM  Anioe  for  April.  In  lliv 
tian«Bum1>«rCharl*t  IJiidlcf  Warner  pr*- 
Bcntii  an  tnttrvnlinic  Stitdvoi  Primn  Manage 
m«ut,  wliile  Bobon  Tlucliaoau,  tbe  Euffliah 
|>Oft,  dl»c»M>M  Fr*a  TboDght  in  Amvrica  ;  T. 
V.  Powdwly.  Thr  AriDjr  of  ihe  Di>conl«nt- 
«d ;  and  Prof.  Hnnt,  How  lo  Reform  Eogliah 
Spelling.  The  other  arlidw  are:  TtuLaw'* 
Deta;',  bf  Chiol-JoBatm  Thomas  P.  Margii; 
and  Cliar»et*risiie*  t>(  Pmitn  Poetry,  by  A. 
R.  BpofTurd.  Bui  what  will  probablj  attr^cl 
tka  moBt  imniodiato  alteniion  in  tbU  namber 
i>  the  Dew  department  of  CommrBta  conaUt- 
ioi  of  britrf  criticivms  of  articlea  that  have 
appeared  in  tb*  Aamw.  Murat  llabtcad'a 
[lolilical  artinle  In  ihe  March  number  ia  ben 
diaeiiMwd  br  thrM  writora— a  Democrat,  a 
fltraighl  Itcpublioan,  and  an  iDdepandrnt 
i{«)iublli^a.  Riehard  H.  Stoddard  eom> 
ineoU  with  a  gntiA  d«al  of  feeling  oo  Max 
Miillcr'N  Biiddbinl  Charity,  ami  othrr  oofTW- 
pondeuts  take  Ibis  pleasant  opportunity  to 
oGTcr  n  lungle  thoflgfal  where  au  extended 
ariirlR  would,  perliapvi,  find  neiiker  room  nor 
road  en. 


LaughUn,    Ph-    D.:   '-Tbo   N.n^ 
and  Conaciouenaaa.  I.,"  by  W.  1: 
(itluairmlMl);  "ChAlera.    III..    V' 
by  Dr;MaKTorP*iiM.k6ter;  "  A  i -..,.—  ■■ 
Fire  ituiiraitce,"  hj  Oeorgc  Ilea;  "CWnhv 
laud  S>und  and  ita  Eslcimoii."  by  [H.  TaM 
Boaa;  "Rcligiooi  Valac  of  ibc  Uekavn' 
Me,"  by  CouQl  D'Alvlella;    "  tj.|u<ir  V^ 
laiion."  byCIorbaw  D.  Wjlliarm;   "  ^ritr- 
tie  a*  a  ZoidogiKt,"by  Fr«d«rt<.'k   ^ 

"Apiculture,"  by  Alleu  Prlngle:  '  i 

and  DirieioD  of  ibt  OrKadic  Cell,"  by  Om 
Mutru;"Th»<;hemiairy  nt  Cookr—  "  ■-* 
Maltieu  Williams;   "Inleraal   A: 
ol  Town-IIoaKB,"  by  R  W.  E.Ji 
Sketeh  uf    Prof.    John    TmwL:! 
Iturtraii);  Cvrre»pund«oc«;   EiUUx't  I'aUt. 
Ijirrar>'     >'oiici<a;      Popular     MiaoeUmi'i 
Xotea. 


|iP(iRn.jUi  fViKw^K  Mnyrtii.Y,  condaclod 
E,  L.  am)  W.  J,  Yoamana,  and  p«ih- 
IbbRl  by  D.  Appteitin  &  Co..  New  York, 
praaenla  111*  fulinwinK  nttrai-iirii  lable  can- 
■tent* tor  April :  "ThcCharactvr  and  Discip- 
line uf  Pulitical  Bi-ouomy,"  by  J.  Lauretice 


An  infuriDiHg  and   timely  article  na  lb 
"Kramenof  tlt«  CoDiltititlou,"  with  ivent; 
or  Moro  portraits,  U  tha  0|>etiing  gem  »(  iiit 
beauiifat   Hayoiiiu  of  Aaitriean   Uidr^lat 
April.     It  ti  the  Snl  iiutance  In  iheldronr 
litctatura    of    Aiaerica,    uf   the    ancoadal 
grouping  of  the  whole  fifly'liw  of  ihMv  i» 
markable    men,    in    one    vivid     |" 
Thr  editor  baa  perfortneU  a  lervn 
bo  grol*lully  a|»prMiat«d  by   lioxu  ol  «»• 
dcnta   and    wrilcra,   aoil    by   rcndrn  of  all 
grade*  aud  agea  the  oouotry  tkrutigb. 
exact  data  giron  will  prore  n  gtvat  htlp** 
leaelicra;  at>d  it  nbnulil  bn  made  *■  raniliat 
loeTery  Ami-rlean  ehitd    a>  lh«  muliipHrt^ 
tion  table.    The  oilier  arllelea  of  Uie  iiii» 
bvr  nrc  ol  fiiieptiunul    merit,  iuci 
usual  a  wi>ie  rangr  of  lo]>io*.     Price, 
year  in  advanix.     l*nbllal>«l   at  80 
ct(«  PlaM,  New  York  City. 

MtKD  IK  Nattrc  ii    tli«  title  of  a 
popular  journal  of  pwybical,  medical  *at1 
o-ienliflo  in  formation,  [KiME»hMl  atlliictgvj 
by  the  CftMBifT  Pnbli»hing  c-.mj.^ny.  an 
(h«  manageiDont  of  J.  B,  W 
Weat  Wa«hiogt»n  hmm. 
per  aunum. 

Send  ^-V)  tor  ibe  Bsvnw. 
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